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This is the second in a series of publications that are being written 
by this Bureau on Passive Defense and Damage Control, and it is intended 
to serve as a guide to naval shore activities in developihg adequate de- 
fense and damage control measures against chemical warfare. 

Chemical agents have beccxne powerful and effective weapons of modern 
warfare, and any naval activity may be subjected to chemical attack. 
Under Navy Regulations, this Bureau is responsible for developing and 
distributing the material required for chemical — as well as atomic and 
biological—defenses of the Naval Shore Establishment. 

Civil Engineer Corps Officers are primarily responsible for the de- 
sign, construction, and maintenance of public works and construction 
battalion activities. They can, therefore, render effective technical 
assistance not only in devising and applying defensive measures for the 
protection of structures and utilities but also in damage control, decon- 
tamination, and related phases of the chemical warfare defense program. 
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FOREWOHD 



Although the effectiveness of chemical warfare has increased in re- 
cent years through the developnent of nev types of chemical agents and 
improved methods of delivering them, suhstantial protection against such 
an attack is poseihle. To minimize casualties and damage, however, it is 
imperative that adequate preparatory defensive measures he thoroughly 
planned to make sure that damage control measures will be promptly exe- 
cuted in the event of an attack. 

Itert A of this puhlicatlon covers the various types of chemical 
agents used for militaa-y purposes, such as gases, screening smokes, and 
incendiaries, .as shovm in Tahle Ij their characteristics} effects on 
personnel; protection provided; and measures for self -aid after exposure. 

ftuct B presents the preparatory measures involved in planning and 
executing a defense program; personnel training and protection; gas detec- 
tion equipment described in Table h; gasproof shelter design and construc- 
tion; and protection of material, food, and water. Classes of the possi- 
ble agents that might be used against shore stations are given in Table 2, 
together with the probable method of delivery and the anticipated military 
purpose of each type of attack. 

Ibrt C contains damage control measxires, including detailed proce- 
dures and recommended methods, ecLuipnent required, and organization neces- 
sary for decontamination of personnel, surfaces, vehicles, food, and water. 

Standard chemical decontamlnants and their respective uses are con- 
tained in T&ble 5; nonstandard chemical decontamlnants are given in Table 
6- and present war gas decontamlnants are listed in Table 10. The estima- 
ted time factors for various decontaminating procedures are given in Table 
11. Recanmended methoda for surface decontamination are summarized in 
Table 12. Procedures for food decontamination are listed In Table 15. 

Itert D pertains to bleach surveillance, outlining procedures for the 
storage, sampling, analysis, and disposal of bleach used for decontamina- 
tion purposes. 

Itert E describes briefly some incendiary agents used in chemical war- 
fare and outlines protective measures to be taken in planning for defense 
against an incendiary attack. It also contains suggestions for an effec- 
tive defense organization and methods of extinguishing incendiary fires. 

Materials used for reinforcing roofs to prevent peirforatlon by the 2- 
pound incendiary bombs are listed in Tables ik and l6, and materials used 
for protecting wood against burning from these small bombs are given in 
T^ble 15. Formulas for preparing borax- linseed oil paints to protect in- 
terior surfaces against fires of moderate severity are contained in Table 
16. 
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PART A. CHEMICAL WARFARE AGENTS 



Section 1. GENERAL 



Al.Ol Purpose and Scope 

1. Purpose > This publication provides technical information for 
the use of naval shore activities in planning preparatory defense measures 
against chemical warfare attacks in order to minimize restilting damage. 

2, Scope > Various phases of passive chemical warfare defense, 
including damage control and decontamination measures, are covered o Spe- 
cif icfiuLly, this publication describes: 

a. The most probable forms of attack by an enemy and the types 
and characteristics of the chemical warfare agents most likely to be used. 

b. The fundamentals of a chemical warfare defense and damage 
control program. 

c. A basis for organizing such a program. 

d. Decontamination equipment, materials, and methods. 
A1.02 Evolution of Chemical Warfare Agents 

1/ Initial Use and Development . The first use of toxic (chemical 
warfare) agents in modern war was in April 1915 > when the Germans iised 
chlorine gas on the Ypres sector of the Western Front. Research 1^ the 
French and British soon produced protective measures against chlorine. 
The Germians then introduced phosgene and later, in Jtily 1917, used mustard 
gas very effeptively. In spite of feverish development and research, the 
Allies were Tonable to retaliate for approximately one year. This lesson 
in the dangers of unpreparedness was not forgotten. The Chemical Warfare 
Service of the U. S. Army, formed in July 1918, was given full responsi- 
bility for developing chemical materiel and techniques. During the period 
1918-19^1, research and development in this field was continued, and 
several new items were ready when the United States entered World War II, 
including the 4.2-inch mortar and gas shell, impregnated protective cloth- 
ing and new filter materials; and some improvement was made in chemical 
agents . 

2. Recent Develoment . With the outbreak of World War II in 
Europe, the threat of use of toxic gases on o\ar troops by the Germans and 



1 



Japanese caused a rapid expansion of CW activities. The gas mask and pro- 
tective clothing were improved, rapid gas detection devices were perfected, 
and standard CW agents and mtunitions were produced on a large scale. New 
toxic agents, such as the nitrogen mustards and cyanogen chloride, were 
discovered and production processes perfected. With the close of the war 
in Europe, the German discoveries in CW became known to the Allies. One 
of these was the G-agent series. The extent of German CW research and the 
large quantities of munitions uncovered after the war prove conclusively 
that toxic gas was considered as a potent weapon. 

A1.03 Definitions 

1. Casualty Agent. A casualty agent is a material of such physical 
and chemical characteristics that a dangerous or lethal concentration can 
be set up under conditions encoxmtered in the field. 

2» Chemical Agent. A chemical agent is a substance used in warfare 
to produce either a toxic effect, a powerful irritant effect, a screening 
smoke, or an incendiary action. 

3. Concentration. Concentration is the amount of chemical agent 
present in a unit volume of air. (See also Harassing Concentration and 
Lethal Concentration.) Concentration may be expressed in: 

a. Percentage by voliame, or parts per million parts of air. 

b. Weight of agent per unit volume of air, expressed as ounces 
of agent per 1,000 cubic feet of air; or as milligrams per liter of air, 
which is almost equivalent to oiinces per 1,000 cubic feet. 

4. Contamin ation > Contamination is the spreading of an injurious 
chemical agent in any state and by any means. A person, an object, or the 
terrain may be contaminated. (See Density of Contamination.) 

5» Deconta mination . Decontamination is the process of making any 
contaminated object or area safe for unprotected personnel by such means 
as covering the chemical agent, removing it, absorbing it, destroying it, 
or changing it into harmless substances. 

6. Density of ContAininfltTon. Density of contamination on a sur- 
face is the designated degree of concentration ranging from very heavy to 
very light. (See paragraph C1.03.) 

7. Decontaminating Apent. A decontaminating agent is a substance 
or mixture that can be used effectively to absorb, neutralize, or destroy 
a chemical agent in the field. 

S« Harassing Agents. Any agent used primarily to force masking, 
thereby reducing the efficiency of personnel, is classified as a harassing 
agent • 

9» Harassing Concentration. A harassing concentration of a chemi- 
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cal agent is that required to force the masking of exposed personnel, 

10. H ydrolysis , hydrolysis is the reaction of any chendcal with 
water whereby one or more new substances are created. This reaction is 
of great importance in chemical warfare. Most screening siaokes depend to 
a considerable extent upon hydrolysis for obscuring effect. Many chemical 
agents are rendered harmless after a time ty hydrolysis. Other war gases, 
however, result in a hydrolysis product that is itself a poison, as is the 
case with all agents containing arsenic. 

11. Incendiary . An Incendiary is a material that generates suffi- 
cient heat upon ignition under field conditions to cause the ignition of 
adj.acent combustible substances. 

12. Irritant Agent . An irritant agent is a chemical agent with a 
toxicity in field concentrations that is usually not lethal. 

13. Irritant Smoke . An irritant smoke (sternutator) is a chemical 
agent that can be disseminated as extremely small solid or Liquid particles 
in air and which, vben so disseminated and breathed even in low concentra- 
tions, causes intolerable sneezing, coughing, lacrimation or headache fol- 
lowed by nausea, temporary physical disability, and sometimes mental de- 
pression. 

14. Lacrlmator . A lacrimator (tear gas) is a chanical agent that 
causes a copious flow of tears and temporary but intense eye pains. 

X5, Lethal Concentration . A lethal concentration is the concentara- 
tion of an agent that will kill the average vinprotected man. The density 
of a lethal concentration decreases as the time of exposure increases. 

16. T«Ti p T-r-r-it.nnt . A Ixmg irritant is a chemical agent which, when 
breathed, causes irritation and inflammation of the interior portion of the 
bronchial tubes and lungs. The primary physiological action of such an 
agent is limited to the respiratory tract, 

17. Persistency . Persistency is the length of time tm agent will 
remain effective at the poJUrt of release. Gas is classed as persistent if 
it remains in sufficient concentration at the end of ten minutes to require 
persons to take protective measures of any kind. If the conceatration is 
too weak at the end of ten minutes to require the provision of any type of 
personnel protection, the gas is classed as nonpersistent. 

18, Screening Smokes . A screening smoke is a substance that is dis- 
persed in the air to produce a dense cloud of obscuring smoke. Screening 
agents are used primarily to reduce visibility rather than for any physio- 
logical action that might result. 

19, Sternutator . See Iridtant Smoke, 
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20. Symbols . The symbols lased in this publication to designate 
chemical agents tisnally consist of one, two, or three capital letters, and 
are knovmi as chemical warfare symbols, such as L, GA, HN, CMS. (See 
Column 4 of Table 1.) 

21. S ystemic Poison . A systemic poison is a chemical agent that 
directly affects the heart action and/or nerve reflexes, or that inter- 
feres with absorption and assimilation of oxygen by the body. 

22. Toxic Agent . A toxic agent is any substance that, by its direct 
chemical action either internally or externally, is capable of destroying 
life or seriously impairing normal body functions. 

23. Vesicant . A vesicant is a chemical agent that exerts a blister- 
ing effect on the skin^ 

Section 2. TYPES OF CHEMICAL AGENTS 



A2.01 General _: - 

A chemical agent is any substance adaptable for military use that 
is capable of producing lethal, injurious, or irritant effects, smoke for 
screening purposes, or an incendiary action. The three main groups of 
chemical agents are I 

1. War gases 

2. Screening smokes 

3. Incendiaries 

Chemical warfare agents are classified according to their character- 
istics in use. The properties whereby agents exert their effects determine 
their tactical, persistency, and physiological classification. These three 
classes are described below. Table 1 gives the detailed description of 27 
knoim war gases. 

A2.02 Tactical Classification 

The chemical agents used in warfare may be grouped under four head- 
ings: 

1. Casualty gases 

2. Harassing gases 

3. Incendiary agents 

U. Screening smoke agents 

Casualty gases, used tactically, have a lethal effect, whereas 
harassing gases are capable of exerting only a temporarily disabling effect. 
Incendiary agents are materials that generate sufficient heat upon exposure 
to air, or upon ignition, to cause ignition of combustible substances in 
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the vicinity. Screening smoke agents are substances vihich, when burned, 
hydrolyzed, or atomized, produce a dense obscuring smoke in the air, 

A2,03 Persistency Classification 

Chemical agents are broadly classified as persistent or nonpersist- 
ent, as described below, 

1 Persistent Agents . Those agents that will remain effective at 
the point of release for a long period under field conditions are termed 
"persistent." These agents are effective in both liquid and vapor form. 

2. Nonpersistent Agents . The nonpersistent agents are effective 
at the point of release for a period of less than ten minutes under field 
conditions, except in forested areas or in open terrain. These agents 
are effective in vapor form and exist only as vapor after release from 
munitions . 

A2.04 Physiological Classification 

With respect to their physiological effects, chemical agents are 
classified as choking gases, blister gases, tear gases, vomiting gases, 
and blood and nerve poisons. They are defined as follows: 

1. Choking gases are those which, vAen breathed, cause irritation 
and inflammation of the interior portion of the bronchial tubes and lungs, 
or of the respiratory tract in general. 

2. Blister gases are those that produce inflammation, burns, and 
destruction of tissue upon contact and absorption by either external or 
internal surfaces of the body. 

3. Tear gases are those that cause flow of tears and intense, tem- 
porary irritation upon contact with the eyes, 

4. Vomiting gase s are agents which, when breathed, cause coughing, 
sneezing, headache, nausea, and vomiting, with resulting physical disabi]- 
ity of a temporary nature. 

5. B3 ood and nerve poisons are agents that directly affect the 
heart action, brain, and nerve functio.is, or that ir.terfere with absorp- 
tion or utilization of oxygen b\ the body. 

A2.C5 Petal] ed Characteristics 

The Chemical Warfare Reference Chart, Table 1, has been prepared as 
a ready reference chart to show the technical characteristics of the vari- 
ous 'Known war gases. Also given are their physiological effects, protec- 
tive !i!eas\!res, and sell'-aid measures, i'or additional detailed indorsation 
regarding these agents, see Depai^ticent of the iirir-,' Technical t-lanual TM 
3-215, "Military Chemistry and Chemical Agents." 
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aarioualy daoraaaad. Latar affaota 
on ayaa and akin are aimllar to 
ouatard. 

laaadiata atlnglng and p&ln of ayaa and 
akin. Radnaaa and bllatarlng of ikir 
appaar qulokly. Irritate noea, 
throat, and lunga anl oauaa anaaiing, 
ooughing, and oheat pain. Nauaaa 
and voBlting are often promlnant. 



1 to 10 olnu'ea 
1 to 10 ainutaa 
(aeTeral houra if 
liquid renaina 
after buret) 
hour to aeraral 



1 to 10 ainutaa 



1 to 10 Blnutee 



1 to 10 ainutea 



Dryneaa of throat, coughing, tlghtneaa 
aoroaa ohaet, haad«oEe, oboklng 
nauaea, and at tioca aaartlng and 
watering of the eyee. Later diffi- 
culty in breathing and fluid in lungi 

Irritation of eyea and flow of teara. 
Fain in cheat, ooughing, nauaea, and 
▼onltlng. Later difficulty In 
breathing and fluid In lunge. 



Irritation of eyee, noae, and throat, 
ooughing, tlghtneaa aoroae oheet, ai 
other aymptoaa aa with bydrooyanic 



FrotaotiOD 



ProteotiTa 

Ointment 
Amy M-5 
or s-33a 
Proteot- 

iTe OOT- 



ar 



[ai< If no iaaadiate pain, waah out with watv. 
it iBffladiataly painful, aquaeta OlntBant BAL 
into the ayaa. 

On: Blot, not rub, all liq>iid from the akin 
with abaorbant or drr oloth, which ahould lat« 
be deatroyad. If not painful (H-HM), rub on 
ProteotlTt Ointnent Amy N-5 or ft-330. After 
3 ainutaa, ointoent aay be reaaveA with leap 
and water. ATOld getting theee olntaenta in 
thi eyea. If painful (L-tD-MD-PD) , rub on 
Ointnent BAL for 20 to 30 leconda and .leaTa 
on akin; If akin reddena, reapply freah BAL. 
Tor mixed bllater gaaee, qulokly apply Pro- 
teotlTe Ointment Army H-5 or 8-330; raaoTa 
and apply OlntDent BAL; roaoTe BAL and apply 
freah BAL, leaving it on the akin. If akin 
reddena, reapply freah BAL leaving it on akli^ 
CAUTION: Liquid bllater gaaea vaporlta froa 
the akin, clothing, equlpaent, and other ob- 
Jeotai therefore turn faoa away and breathe 
aa little aa poaalble until the eyea and faoa 
are decontaminated and the gaa aaak donned* 
Remove oontamlnated olotbing and treat under- 
lying akin. Olothlng ouat be deoontaoinated 
or diaoarded, ao that vapora will not oontao^r 
nate oty'.er aen. 



Oaa aaak Iimediataly don maak. No other aelf-aid ia 

naoeaaary unleaa breathing beoooee diffioult. 
In that event keep aulet and war* until given 
aadioal attention. 



the oontaoinated epot izmediataly with aoapy 
water or flood with water. If liquid entera 
the eye, flueh eye with water. 
riret-Aid ; If unoonsoioue but breathing, omaa 



• pearl of aayl nllrlta In the aaak. If aoX 
breathing, give artificial reaplration i 
. Later, if breathing beooaee 



addition. , _. 

difficult, keep quiet and 
medical attention. 



Faint, aweetiah, fruity 



TrrIta?Tng^Tr^eoal eaoke i 
high oonoantrationa 



One to five minutea expoeure to barely 
detectable concentratione eauaae 
pupillary oonetrlotlon and dlffloultjr 
In vlalon. Slightly greater expoa- 
uree cauae pain in the oheat, head- 
aoha, nauaea, and other effect a. 
Moderate concentration may oauae 
death in aeveral houre. Cxpoaure to 
high concentratione can cauae death 
in a few minutea • 



Oae maak 

and pro- 
tective 
clothing 



Belf-Aid ; Remove oontaainated clothing. Rlnaa 
thoroughly with water. 01 ve one atropine In- 
jection I deep into any mueole. Call for 
aadioal aid. 

Firat-Ald ; If patient le not breathing, apply 
aril ri Dial rjaplration loaediately, and give 
up to 3 injectloaa of atropine. 3aae dose 
should bo given In case of convulalona 



Diphenyl Ohio roar eine 
Dlphenyloyanaraine 



^'aonl'iSfiVoring fn''&igh*oonoin- 
tratlona °^ 



Yellow aaoke 

White or' eray aaoke 

Vhlte aaoke 



1 io lo minutee 
1 to 10 ainutea 
1 to 10 ainutea 



Trrrtat^rTo^TyeaT^Joee^Tji^Throftt^^ 
Sneetlng, ooughing, and voaltlng. 
Severe frontal headache and teoporary 
cental depreaalon recult. 



Additional treatment ueually not neceeeary. 

CAUTION; Do not lift maak froa the face 
except when vomiting. 



Chloroaoetophenone 

Chloroaoetophenone 
' (eolutlon3) 



BroBben ly 1 oy anl de 



Apple bloeeona 
Fly paper 



Sour fruit 



Olouda of partlolaa or oolorlaaa gaa 
Cloud of droplete or colorleaa gaa 

Cloud of droplete or oolorleaa gaa 

Solid, liquid or oolorleea gaa 



1 to 10 mlnutec 
Daya to we eke 

Daya to weeke 

Daya to weeke 



Irritation and watering of eyea forcing 
eXoaure of llda, and burning of 
expoaad akin areaa. Heavy expoeure 
cauaea irritation of the noee, 
throat, and lunga and may produce 
nauaea and voaltln^. Under tropical 
condltlone oan produce burna and 
blietere of the ekin reeulting in 



caaualtlee. 



Hexachlorethane alxture 



Tltanlua tetrachloride 
White phoaphorue 



Sharp, atlnglng 
Sharp, atlnglng 
Sharp, atlnglng 
None or burning aatohea 



White to gray eaoke 
Denee, white aaoka 
White eaoke 
Burne to iriiite aaoke 



None after emoke 

haa blown away 
None aftar eaoke 

haa blown away 
None after aaoke 

hae blown away 
None after aaoke 

haa blown away. 



Heavy concentratione Irritate the eyea, 
noae, throat, and lunga. Such oon- 
centratlona aay occur at the imaed- 
late alte of dlaperelon or within 
cloeed apaoee. Liquid TS and liquid 



iHaedlately don aaak. Do not rub eyee. Face 
upwind. If eyee and akin bum, waah eyee 
with water and ekln with aoap and water. 
Additional treataent ueually not neoeaeary. 



Oae aaak. 

Avoid 

burning 
partl- 



f aaoke la Irritating, don aaak. If eyee and 
akin burn, waah with water. The poaalblllty 
of aaoke ecreenlng polaonoua gaaen auat be 
kept In mind. White phoephorue partlolea 
auat be kept wet until removed. laaerae 
In water or cover burn with a cloth aoaked 
with water. Where available, a eolutlon of 
oopper BUlphate ahould be uaed inatead of 
water. Do not uee greaae or aalva. 



|a dangareue oonoantratlon of certain agenti aay be preaant without any odor being dateotabla. Thia appllea eapeolaUy to tba bllater agenta, hydrooyanlo aold (AC), and agenta of the O^aerlea. 

"'ifnSh Mirild"SthU*thI'fSI?flirLnSt«^ ^ "<'»"P^^*»»»* i«i«41«tely after oontaailnation If battle oondltiona penit. Do not expeot help froa othera. flpetd ia eaaMUal! Eaoh aeoond leat InereaMi tha nnal dauf*. 

^Chloroaoetophenone Solution (CN8) eontalna 2k% ohloroaoetephenone, chlorplorln, and 3fijt ohlorofora. 
'^Chloroaoetophenone Training Solution (CHB) eontalna 10% ohloroacetophenone, carbon tetraohlorlda,and bentene. 



^Agente are generally daaalfled aa perelatent c 

" ilatf-' — " * - ' * 



Pereletent agente auoh i 



Nonperelaiant amenta are of two type e: (1) the Chokln* Agenta and the Bloo3 and Syatealc Poleone whloh vaporita iBnediately at ordinary teaperaturea after ahall or boab buret and pereiet Snira^ liJ^ M thrMent cloud f^ ?h. wit .H...in. 
in the area, and (2) the Haraaaing Afapte which, when diepereed aa aaokee froa aunitlona, peraiit only aa long aa the tmoke oloud reaalne. The Haraaaln« Asente. aince thavare aollda or Mr.iit.nt iiSuia. «.J^S-^?.^ *?f "^f^" 

duet fora. The Nerve Agente aay be Jlapereed In the fora of very aaall liquid droplete. Peraletenoy inoreaeee aa teaperaturee deoreaael *«»nxe, aince mey are eoiiaa or perelatent liquida, oan be diepereed aa llqulde or In 

(*d,gttm from i»t.n.l 



PART B. PREPARATORI MEASURES BEFORE ATTACK 



Section 1. GENERAX. 



In planning, general information regarding the employment of chemi- 
cal agents is reqiiired. The information contained in this section is in- 
tended to fulfill that need, 

Bl.Ol Possible Forms of Chemical Attack 

The four major forms of chemical attack that might be used against 
shore stations are listed in Table 2, together with some of the possible 
agents for each form of attack, the probable method of delivery of each 
4ent, and the anticipated objectives of an enemy in each form of attack, 

B1.02 Probable Form of Attack 

Analysis of Table 2 shows that the most effective form of attack, 
from the attacker's standpoint, would probably be the first one shown, in 
which persistent chemicals are employed in connection with high explosives 
and possibly with the use of incendiaries. This multiple form of attack 
is the most difficult to plan defenses against because personnel and mater- 
ials must be protected against chemicals and simultaneously against other 
forms of attack. 

The defense against each form of attack will depend more upon the 
chemical agent employed than upon the method of its application, that is, 
the method of delivery against the target, 

Bl,03 Factors Affecting Degree of Dn mftftft from Attack 

Certain factors affect the extent of damage from a chemical attack 
and the defensive measures necessary for adequate protection against such 
attacks. Some of the most important of these factors are: 

1, Concentration of chemicals delivered on the target. 

2, The period of exposure of personnel to t^e agents \ised. 

3, Degree of stirprise achieved by the attack, 

4, Climatic conditions at time of attack, 

5, Character of terrain and vegetation, 

6, Availability of individual and collective protective devices 

and defense developed and availability of adequate equip- 

ment, devices, and supplies for decontamination. 
8, Training and discipline of personnel. 



Tabls 2 

POSSIBLE EaffLOIMEOT OF CHEMICAL AGENTS AGAINST SHCMIE STATIONS 



Classification 
of agents 


Possible agents 


Probable method 
of delivery 


Objectives 
of attack 


Pai^Q'l a'^An^. £7A4Afl 

probably used 
with high ex- 
plosives and 
with incendi- 
aries 


Ndrve erases 
(G agents) 

Mustard gas 

Lewisite 

(See Table 1 for 
additional agents) 


Aircraft bombs 
Spray equipment 


To keep a 
landing area 
lander gas 
concentra- 
tion. 

Deny the Navy 
the use of 
bases, 

Inflict high 
casualties 


Nonper si stent 
ga^es and toxic 
smoke 


Phosgene 
Arsine 

Cyanogen chloride 

(See Table 1 for 
additional agents) 


Impact bombs 


Limited to 


Artillery pro- 
jectiles 

Cloud attack 


inflicting 
casualties 
by surprise 
attacks 


Screening smoke 


Hexachloroethane 
mixture 

Sulfur trioxide 
in chloro- 
siilfonic acid 

Titanium tetra- 
chloride 

White phosphorus 


Low-flying 
airplanes 

Impact bombs 


To seriously 
cripple the 
active 
defense 


Incendiaries 
usually mixed 
with high 
explosives 
and/or persist- 
ent chemicals 


Thermite 

Magnesium 

Thickened 
gasoline 


large numbers 
of incendi- 
aries carried 
conveniently 
by aircraft 


To destroy 
cantonment- 
type frame 
structures, 

Used against 
installa- 
tions having 
buildings 
grouped 
closely to- 
gether 
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Section 2. PLANNING AND EXECUTION OF THE DEFENSE PROGRAM 



B2^01 Organization 

The planning and execution of a chemical warfare defense program 
for a station requires the close cooperation of all elements of a command ♦ 
The specific type of defense will depend upon the local situation. Listed 
below are the tasks to be accomplished in the development of an adequate 
CW defense program. Many of these tasks are similar to the normal daily 
construction and maintenance operations of the public works officer and 
the construction battalion officer. Pull implementation of these tasks 
would require the technical knowledge, equipment, materials, and personnel 
used in constinxction and maintenance operations • 

B2.02 Planning the Defense Program 

In planning the defense program, the following steps may be taken; 

1. Determine the possibility of attack. Some basis for conclusions 
will be directives, intelligence reports, iand current tactical and stra- 
tegic considerations as related to the type of station. 

2. Determine the probable nattire of attack. This determination 
will include class of agents, method of release, and time of attack. 

3. Estimate the possible damage that wotild result from an attack, 
including probable casualties, structural damage, and length of time the 
various parts of the facility will be out of operation. Governing factors 
will be the type of structures, location and concentration of personnel, 
station layout, vulnerability of facilities, weather, and terrain. 

4. Detennine the organizationeil requirements for cuiequate defense. 
The primary considerations in this determination will be the role of the 
station in the area defense plan and the size and type of the facility. 

5. Estimate the materiatl and equipment requirements for defense, 
including both operational and training requirements. 

6. Determine the training requirements for personnel in the event 
of attack. 

7» Determine the steps required to reduce vulnerability, including 
such requirements as additional facilities and personnel shelters and 
changes in the station layout. 

B2.03 Execution of the Defense Program 

In the execution of the defense program that has been planned, the 
following steps may be taken i 
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1. Establish the organization, including chain of connnand and the 
assignment of specific tasks • 

2. Coordinate station defense with over-all area plan, 

3. Revise station layout, as found feasible, to reduce vulnera- 
bility from attack* * 

U. Procure, store, and issue materials and equipment necessary for 
defense of the station, 

5, Establish procedures for protection of personnel, 

6, Devise steps to be taken for protection of food, water, mate- 
rials, and equipment, 

7, Modify and ad.apt existing facilities to maximum possible extent. 
Design and construct additional facilities as required, 

8, Prepare and publish the defense bill, 

9, Initiate a training program for individual and group protec- 
tion, as well as for damage control and decontamination techniques, 

10, Establish a method for continiially checking the effectiveness 
of the personnel training program and the defense plan, 

B2,04 Typical Station Bill 

The organization and development of all bills for any specific 
station is the responsibility of the Commanding Officer of that activity, 
A typical Station Chemical Warfare Defense Bill, for informational pur- 
poses only, including suggested organizational grouping, is included 
here. This Bill shows the general fvmctional responsibilities of each 
department. In addition, it includes a more detailed list of duties for 
the Public Works Officer, 

Typical Station Chemical Warfare Defense Bill 

In the event of a chemical warfare attack, the duties of most of 
the operating groups are the same as those required by existing Disaster 
Plans for natural phenomena. The tasks listed below are those that differ 
from a Disaster Plan or are additional thereto: 



1, Command Group 

a. Maintain liaison with other military and civil activities 

in the €Lr*ea 

b. Select areas for detection, identification, and marking. 
c« Direct monitoring groups to selected areas. 

d. Select areas for decontamination. 
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e* Direct decontamination of selected areas • 
f . Direct evacuation of personnel if and when needed. 
Maintain chart of contaminated areas • 



2. Medical Group 

a. Provide technical assistance and advice on detection and 
identification procedures, on first aid treatment, and on edibility of 
food and potability of liq\aids suspected of contamination. 

b. Provide ointment and first aid medication. 

c. Provide therapeutics as directed by Command Group. 

d. Advise Command Group as to edibility of foodstuffs and pota- 
bility of liquids. 

3. Public Works Group 

a. When directed by the Command Group, institute procedures to 
detect and identify the chemical agents in selected areas by one or more 
of the following methods: 



possible, 



(1) Vesicant Detector Crayons 

(2) Liquid Vesicant Detector Paint 

(3) Liquid Vesicant Detector Paper 
U) Chemical Agent Detector Kit 

(5) Water Testing and Screening Kit 

(6) Food Testing and Screening Kit 

b. Advise Command Group of results of siirveys as rapidly as 
and mark contaminated areas. 



c. Decontaminate areas and structures, as directed by the 
Command Group, by one or more of the following methods: 

(1) Areas 

Bleach (dry form) 

Slurry (bleach mixed with water) 

DANC solution (very limited use for area contamination) 
Covering with uncontaminated .earth 

Scraping off 3 to 4 in. of top layer of earth or sand 
Fire 

Exploding bleach drums 
Weathering 

(2) Structures, 

Bleach (dry form) 

Slurry (bleach mixed with water) 

DANC solution 

Washing 

Solvents 

Weathering 
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the Connnand^aroS?'"' """^"^ '^^'^ 

4, Security Group 

«^ detection, identification, and decontamination 

as directed by Command Group, 

, 5. IndTis trial Relations Department 

a. Provide samples of foodstuffs and drinkable liquids for all 
w^ehouses and purveying activities and deliver to Medical G^oS f or exS- 

Section 3. TRAINING 

33.01 Need for Training 

The foundation of successful ohemical"d^fe7se is training. To 
assure an efficient defense organization, frequent exercises in the whole 

r*''' r^*' f .J^' "^""^^^^ Bill be neces^aS! 

Periodic inspection of the methods used and the results attained in ch^- 
cal warfare training will indicate the degree of efficiency. 

B3.02 Training Courses 

CnT.™ warfare course is conducted at the Chemical 

C^nK. M 1* ^f^t^if^' (f°""erly located at the Chemical 

Center, Maryland) and at the U. S. Damage Control Training Center. Trea- 
^S!t California. Details on courses are given in\a??ers ' 15^95 p 

List of Naval Schools and Courses." These courses are designed f or ke^ 
SSS;: of organization to prepare them to conS;:? necessLy 

«^S^^f ? station personnel. A proposed course for personnel to be 
assigned to decontamination operations is outlined in Department of the 
Army Field Manual FM 21-^0, "Defense Against Chemical Attack." 

B3.03 First Aid 

effective first aid will reduce the number of serious 
casualties as a result of gas attack. To assure effective first aid it 

idtrcS'dS'^ *^^V\' ^''^'"'^ ^11 personnel connSt^d 

with CW defense, be trained in accordance with first aid as outlined in 

?hl 'l."^?f ' °f Chemical Warfare Casualties." Hie u^e of 

SLSo^e Wnl^'^^r*.!^' ""^"^ responsibility of each individualj 

^ essential. This is the only gas casualty 

kit available to personnel for first aid for injuries from gas Ittack It 

bj 2f SrsoL^^l'f'S'"^ ''"^J " sS^d L'1;pried 

ll tt c~ei/" Instructions for use are printed 
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B^.Ok Materials for Training 



An annual training allowance of as much as one- fourth of the total 
allowaiK^e of . expendable Items^ see Xable T, has been authorized by the 
Chief of NaTal Operations. 

Section k. H80TECTI0N OF TEE INDIVIDUAL 

Bl|.«01 Gas MasloEi 

1. General . The gas naelc Is essentially a coyer or shelter against 
the Inhalation of harmful substances In the air. Two types of masks are 
currently In stock for Issue: the lightweight service mask, M3-.IOAI-6, 
and the protective field mask, M9A.I. Both masks are Issued to personnel 
complete with faceplece, carrier, and antidlm. For details regarding con- 
struction, fitting, care, maintenance, and repair of gas masks, see De- 
partment of the Aiiy Otechnlcal Manual OM 5-205, "Die Gas Mask.* 

2. Limitations of the Gas Mask . Military type gas masks are sub- 
ject to limitations that must be xuiderstood and respected by all users. 
Xhe$e limitations are: 

a. Action . Gas mask canisters only purify air; they do not '* 
manufacture oxygen. Therefore, when air Is deficient In oxygen, no canis- 
ter Is effective in supplying air. sxii table for breathing. Oxygen deficien- 
cy is often found in mines after explosions, in the holds of ships, in 

oil tanks, or in enclosed places during fires. When work under such condi- 
tions is necessary, a commercial apparatus to supply oxygen must be used. 
Details regarding this type of equiiment are contained in U. S. Navy Struc- 
tural Fire Fighting Manual OPKAV P-ii.l5-106. 

b. Use A^inst KPT . When canisters aqre used as protection 
against DDT solvents, a slight odor warns of penetration and the need for 
a new canister. However, an arbitrary limitation has been established; 
when a mask has been used against DDT for more th6ui 2 days, it is not con- 
sidered fit for subsequent service against war gases. 

c. C one entratlons . Military canisters are for general issue 
and are effective against all war gases and smokes. These cajiisters are 
not for f irefighting use, nor do they protect against carbon monoxide gas 
or ammonia gases. Military type canisters are designed for concentrations 
not greater than one percent by volume; they do not offer protection against 
the higher concentrations of war gases that are likely to be eix^ountered 

in enclosed places. Personnel are not likely to encounter higher coix^en- 
trations in the field unless they are very close to a shell or bomb burst. 
Extremely high concentrations in the open are of short duration. 
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d. lAfe . The actual life of any individual canister mrles 
vlth the type and coiacentratlon of the chemical a^ent In the air, the 
number of minutes of exposure to this coiKJentratlon, and the rate of 
breathing of the wearer i, Die Toilltary canister rarely breaks down 
suddenly^ It usually falls gradually and warns the wearer of the need 
for replacement by causing minor sensatory effects, such as a slight but 
persistent odor of gas, or persistent lacrimatlon. 

Bl|..02 Pirotective Ointment Kit 

Ihe protective oinianent kit is provided by BuMed, and it is carried 
in the gas mask carrier. The M5A.I kit is provided for individual self- 
ald procedures to minimize or avoid injury frcm war gases. Die kit con- 
tains thi^e tubes of M5 protective ointment, each wrapped in absorbent 
cloth, one tube of BAX eye ointanent, and one atropine injection. Directions 
are printed on the container for use of its components. Additional de- 
tails regarding this kit are in Department of the Army 35©chnlcal Manual IM 
5-290, '"Miscellaneous Protective Equipnent." 

Bk.03 Protective Clothing 



1. Description . Ordinary clothing affords little protection against 
the penetration of war gases, either in the form of vapor or liquid. Hence, 
special protective clothing has been designed to protect the wearer against 
war gasep and toxic agents by preventing free access of vapors to the body. 
When existing stocks of World War II protective clothing are depleted, the 
issue will consist of the new Army type that is described below. Original 
Impregnation of special clothing is done prior to shijinent to the field, 
after which it is known as permeable protective clothing. Details regard- 
ing treatment, fitting, laundering, stowage, and testing are given in 
Department of the Army Technical Manual !IM 3-290. Biis specially designed 
clothing is characterized by the following features: 

a. Collars on Jackets are wider than those on regular issue 
garments. When the collar is tiirned up and the tabs are folded over, a 
satisfactory gas seal is formed. 

b. Full sleeves on outer garments, with tightly buttoned wrist- 
bands, provide good sleeve closure. 

c. Inner flaps have been introduced into Jackets and trousers. 
Ihese button on the Inside beyond the usual exterior buttons tp assure a 
gas seal. 

2. Items Available . 

a. The type of protective clothing that may be issued is as 

follows: 

Drawers, knitted; shorts, special; or 
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Dravers, cotton, special — "~ ~^ — 

Hood, vool, special 
Undershirt, cotton, special 
Jacket, herringbone twill, special 
Trousers, herringhone twill, special 

Other outer gEinnents may he provided in place of men's special 
herringbone twill Jacket and trousers to meet requireiaants for hoth envi- 
ronmental and toxic protection under certain climatic conditions. 

h. Requirements for special clothing to outfit wonen may he 
met hy issuing men's garments in small sizes. 

c. In addition to the garments listed above, certain regular 
issue items are treated for use as protective clothing to complete the 
men's permeable protective outfit. These items are: 

Gloves, cotton, protective 

Socks, wool, cushion sole, protective 

Service shoes or combat russet service boots treated with 
protective dubbing or shoe impregnite 



5« Limitations of Protective Clothing . Impregnation of protective 
clothing is the process of utilizing the binder (chlorinated paraffin) to 
f Ijx the active agent or in^^regnite in the cloth. Intpregnite is a chemical 
that has the property of destroying or neutralizing the vapor and small 
drops of blister gas. Large drops of gas will exhaust the Jjrrpregnite in 
the clothing at the point where the liquid wets the fabric. In this case, 
some of the agent will then penetrate to the body of the wearer. Should a 
large splash of liquid be clearly visible upon clothing that can not be re- 
moved immediately, the contaminated portion should be cut or torn from the 
garment and proper self -aid measures taken. Pemeable protective clothing 
loses some of its strength and durability even when properly Impregnated, 
but its usability is not affected. The slight increase in garment weight 
and the odor of the impregnite may cause soniB discomfort to the wearer, 
but these factors will not materially lessen his efficiency. 

^- Testlnf:^, Inspection, and Storapge of Protective Clothinp^ . 
To assure the continuing effectiveness of protective clothing, suitable 
storage, periodic inspection, and tests are required as outlined below. 
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ommended: 



5* Schedule of Testa. The folloirlng schedule of tests Is rec- 



COMDITION 

Clothing being worn 
but not contaminated 

Clothing being worn 
but not contaminated 

Clothing In storage 
but not contaminated 

Clothing in storage 
but not contaminated 

Vpon issuing to 
personnel from 
storage 



CLIMATE 


TESTING ICn!ER7ALS 


AM3UMT OF ISSUE 
TO BE TESTED^ 


Troplcax 


2 weeks' wear and 
one laundering 


IO.05& minimum 


xes^rate 
to cold 


k weeks' wear and 
two launder ings 


10«0^ minimum 


Tropical 


3 months' 


0,55^ minimum 


Ten5)erate 
to cold 


6 months' 


0.5^6 minimum 


All 


V/hen received 


1.0^ minimuia 



Gannente exposed to 
blister gas vapor 



AH 



limoedlately upon 
exposure or as 
soon as practicable 



^Saicples taten will represent the entire issue. 



AH exposed 
clothing must 
he relatpreg- 
nated 



, Visual Inspection and Testing. Each, sample garnent should be 

visually inspected for defects, such as rips, teais, and worn places, that 
might pei^t the passage of gas. While the clothing Is being examined for 
defects. It should be tested for strength. Thei^ is no quantitative method 
of doing this in a Btaple manner, and much will depend upon the experience 
of the man in charge. The following procedure is suggested: 

V 4.,- ^ . * single layer of cloth of the pants or Jacbet with 

both hands and give it a guick, hard tug. If it gives way, the cloth has 
rotted and must be discarded. 

(2) Another test is to try to force the thumb or the blunt end 
°u through the cloth. If this can be done easily, the clothing 

shall be discarded. 

^ If, in the course of inspection, any defects are found in 

the first BBople, specified in paragraph 5 above, then the amount of the 
sample to be tested should be doubled. If more defects are found, the en- 
tire issue should be inspected. \ 
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^it for Teatinp; Impremite In Clothinp ;, The ML kit, "Testing Im- 
pregnite in Clothing/' is used to determine when the inrpregnite content of 
clothing has fallen below safe limits. The Bureau Stock Number for this kit 
is C-57-K-480, and the present allowance authorizes three ML kits per 1,000 
men. ' 

Directions for making tests are included with the kit. The inside of 
the pockets should be used for testing clothing held in stowage. In testing 
garments that have been worn, sections of the garments subject to friction 
and perspiration should be used as key points for testing because the im- 
pregnite content deteriorates more rapidly in such parts. Samples of com- 
plete suits from each issue on hand should be tested. 

-An important change in the instructions on some of the older kits 
should be noted. The length of time that test solutions should remain on 
clothing has been increased from 2 or 5 seconds to 10 seconds. The 10- 
second waiting period is very important and should be checked with a watch 
if possible. The liquid should then be blotted from the cloth with a piece 
of test paper. 

8- ^^eimprejcgmtian of Pr otective Clothinfr . jf any of the garments are 
found to be lacking in impregnite, the whole issue must be re impregnated or 
the whole issue must be tested and the bad garments re impregnated. A pro- 
cedure is now being developed for the re impregnation of protective clothing. 
\^en details of this procedure have been established, they will be incorpo- 
rated in a subsequent change. 

9. St orage of Protective Clothin/^ . To prolong the life of ijirpregnite 
m protective clothi^, the following precautions are recommended: 

(1) Clothing should be stowed in the coolest, driest place avail- 
able, protected from direct sunlight but as well ventilated as practicable. 
Moisture, high temperature, and the ultraviolet raye in sunlight are very 
destructive to the irapregnite and the clothing. 

(2) ClothixLg should not come in contact with organic solvents, 
such as alcohol, gasoline, dry-cleaning solvents, tetrachlorethane , or other 
Edjnilar materials, that injure the clothing. Even vapors from these sub- 
stances are detrimental. 

(5) Damp clothing should be dried as soon as -ooGGible by hang- 
ing it up in a cool, shady spot. 

(^^) Mothproofing agents should not be used on impregnated clothing, 

(5) Deteriorated garments should not bo placed in contact with 
sei-^iceable garments for any length of time because garments that have lost 
their iJirpregnite content not only cause but accelerate deterioration in 
serviceable clothing. 

Change 1 
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^'Ok Field ImpregnatlDfl; Sets ML and AFS 

1. Use. ^*en permeable protective clothing le not available ths Ml 
^Sed ST'"^ T impreSftlon chemical L^' are p^- 

vided for prgencz Hi^regnation of issue clothing. These sets my be usel 
also to relmpre^te standard sets of penneable protective clothing. TW 
my be employed to Impregnate and dye clothing sUnultaneously in tf^ f leS 
Clothing treated accoi^ing to instructions proTld«d with thSe sets has tte 
sa^ protective qualities as regular issue penneable protective cloth^. 

The ney set, in contrast to the original ML set, includes only 
the impregnating chemicals. This procedure Is designed to utilize aUingre- 
tifTrt^l"" '^^■^ "^^-^ it produces morT^ 

l lTl^V^ll^^ T ^"^^ developer 

^"""^^l and re impregnation unit. When this developmel^ 

Jn.J«n«? ' It^'l ''^^^ ^ available for field issue. At ce^aln 

installations the Bureau of Supplies and Accounts will operate lar«e cloth- 
ing impregnation plants for the re impregnation of clothing. 

r.v«m,«+f • ^2S2|clt2:, Either the ML or M5 set has enough chemicals to im- 

aS^^iL^eirlTSr*? ''''' 'IT' '^^'"^'^ leSBlngrrequired for ^ 
approximately 20 sets of penneable protective clothing. 

eet Th^ vlSS—?;^ "'.'^^''^ three "inen is required to operate each 
eet. ihe vigorous stirring required will make it necessary for them tn 
relieve each other at short intervals. Before atteiapti^^o use Se set 
each individual should read the Instructions contained ?S tL packlL box 

Se'^n^ i''^^"'^ *° ^^^^^ procedure or to usroSy p^ of ' 

the materials supplied in the sets. , ^ ^ 

^' selected for field impregnation should provide 

ample space for spreading or hanging the clothing to dry. TheclolhiZ 
should not be exposed to s.mlight vhile drying, becauafdlrec? m?s o?^the 
ti^ cSthl^r°T''''°^?' protective iixSre and hasteTdl^^iorftS^ of 
the clothing. Impregnation may be carried out either in the open or indoorsf 

^•05 Individual Protective Covers 

t<,r+ ^ - ''''i^v^?" - ^® individual protective cover Ic deslgoied to iDro- 

material with a transparent head section. The wrapper for the cover ha- 

thrcvn ^ver ^he head^iSe"^rr"^ "^^^ ''f^'" ^^'^^'^ ^'^^-^1^' --<i 

n ever the head. The cover is generally carried in the gas mask carrier. 

clecraasf'cc nt^wlon V/'? protective covers are intended ta 

dPcmSiS?^ J„ clothing aiid thereby reduce the reauii^iaente for 

eZ f^TtT^i oTloTt: -S«-inst liquid blister 

V8d4p tI: lit J '""^^ '"^^ pretect against bUstev g^s 

IflorJ^JJ ?r T^""^' '"''''^^^^ ^ cloth-covered almnlnum foil, vlli 
afford prctection under all cliinatlc conditions above 0- f, as co^paied tc 

Change 1 
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32° F for cellophane-wrapped covers, 
will be svisceptible to drying out and 
tares below freezing. 



If the wrapper is removed, the item 
may become unserviceable in tempera- 



Section 5. GASPROOF SHELTERS FOR GROUP HIOTECTICIH 



B5.01 Need for Qfoup Shelters 

It may be that an enemy attack will subject an extensive area to 
lethal concentrations of gas for periods ranging up to several days. 
Therefore it my be desirable to provide some means of shelter v*ere p^- 
sonnel can eat and rest during prolonged attacks. Although masks and pro- 
tective clothing are sufficient protection against such concentrations, 
they can not be worn indefinitely, and many essential functions can ^ot 
be performed satisfactorily while wearing such equipnent. Shelters also 
provide protected locations where communications, command, and samiar 
functions can be conducted without interruption. 

Additional gasproof shelters may be provided by J^o^^fyi^f /^^f ^"f. 
facilities, when deemed necessary and directed by I^oper authorxty, for the 
decontamination of personnel, equipment, and casualties, details reg^ding 
the design of protective shelters may be found in Department of the Army 
Technical Manual TM 3-350, "Gasproof Shelters." A typical layout of a 
gasproof shelter is shown in Figure 1, 

B5,02 Design Considerations 

The following considerations apply to the design of any gasproof 
shelter : 

1. Locate shelters to be readily accessible. 

2 Provide necessary accommodations, that is, toilets, benches, 
and ventilation (see paragraph B5.04), for the number of persons expected 
to use thei!i» 

3. Provide maximum feasible protection against both chemical agents 
and high explosives, 

U, Locate shelters where a minimum of high concentrations of gas 
may be encountered. (See Figures 2, 3, and A.) 

5. Locate shelters underground, if feasible, to reduce air and gas 
turbulence, J ii^-ove camouflage, and increase protection from high explo- 
sives. (See Figure U») 

B5.03 Construction of Shelters 

The following procedures and standards should be observed in the 
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PATH CF PERSONNEL- 





SHOWER RCCM 



0.6 IN. PRESSURE ZONE 




H C.5 IN. PRESSURE ZONE 
C.4 IN. PRESSURE ZONE 
0.3 IN. PRESSURE ZONE 
j ATMOSPHERIC PRESSURE 



(7) COLLECTIVE PROTECTOR M6 (300 CFM ) 

0 SPARE CANISTERS FOR Q 

0 AIR PRESSURF REGULATOR 

0 ANTI -BACKDRAFT VALVE 

0 G.I. CANS FOR CONTAMINATED CLOTHING 

0 G.I. CAN FOR CONTAMINATED MA<^KS 

0 BENCHES 



A, 

% 



FIGURE I 

SUGGESTED LAYOUT OF B.W. AND C.W. DEFENSE STATION FOR DECONTAMINATION SQUADS 




Figure 2 



Ebcanples of good and bad locations for shelters from 
standpoint of protection against flow of gas 




Figure 3 

Examples of good and bad terrain conditions affecting 
location of shelters (camouflage omitted) 

(Reprinted from Department of Army 
Technical Manual TM 3-350, "Gasproof Shelters. ") 
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1. Obstructs air flow and 
increases persistency. 
2 Difficult to camoufla^te. 



GOOD 

1. Allows free 
air passage 

2. Easily camouflaged 





Figure k 



EMii5)les of good and bad terrain influences 
affecting location of shelters 

(Beprinted from Department of Army 
Technical Manual TM 3 "350, "Gasproof She Iter s . 
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construction of shelters; 



1. Build entrance passageways and hang double doors or gasproof 
curtains spaced about 4 to 6 feet apart • The double door creates an air 
lock to reduce gas seepage into the shelter* Slanting frames are required 
for gasproof curtains, and the curtains are weighted to hold them in place 
Two entrances .may be desirable • 

2, Select a separate room for collective protector equipment venti 
lating system* The outside air inlet leading to the collective protector 
should be placed as high as pi^acticable to avoid gas concentrations near 
the ground* 

3* When feasible^ provid© facilities for personnel to remove con- 
taminated clothing and to bathe thoroughly before entering a protected 
area* 

U. In converting existing structures to gasproof shelters, care 
should be taken to seal all possible leeiks, such as cracks, ventilators, 
and window frames. Air locks can be improvised in hallways leading to 
doors* Doors should be made to fit gas tight* Provide seats, lights, 
water, and toilets, as well as storage space for decontamination materials 
tools, and chemical agent detectors* 

5* Inactive personnel require 1 cubic foot of air per minute per 

man in unventilated shelters, while active personnel reqioire about 5 cubic 
feet of air* Active personnel will require ventilated type shelters* 
Capacity of the shelter is governed 1^ the size of ventilating system 
(collective protector). Table 3 below gives siiggested dimensions for 
unventilated shelters occupied Iq^ as many as 50 men, the practicable 
maximums 



Table 3 



Suggested Dimensions for Unventilated Shelters 
3-hour air 

Number of requirements Suggested dimensions (ft) 

QGnupants (GiibiQ feet) length Width Height 

1 180 7 4 7 

15 2,700 22 15 9 

30 5,400 30 19 10 

50 9,000 35 24 11 



B5*04 Devices for Air Purification (Collective Protectors ) 

The M6 collective protector (see Figure 5) is used in ventilated 
shelters to provide purified air as well as to maintain positive pressure 

(see Figure 1) inside the shelter, thereby preventing the entrance of gas 
into semipermanent and teD5)orary shelters. A detailed comparison of capac- 
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ities of shelters equipped with the M6 collective protectors and subject 
to varying climatic conditions is given in Department of the Army Technical 
Manual TM 3-350, "Gasproof Shelters." 

The M6 collective protector consists of a canister unit, a motor- 
blower assembly, and inlet and outlet pipes. It is a compact unit, approxi- 
mately 24. in. by 34 in. at the base, with an over-all height of 39 in. It 
weighs approximately UOO lb and delivers 300 cu ft of purified air a minute. 



Section 6. DETECTION OF CHEMICAL AGENTS 



B6.01 Need for War Gas Detectors 

Odor alone can not be relied upon for the identification of war 
gases. Many of the new war gases have little if any detectable odor, and 
this would be mixed id.th the odors of burning explosives, incendiaries, 
and combustible materials as well as odors from materials used in decon- 
tamination operations* The enemy might mask the use of a highly toxic war 
gas by employing other war gases to produce a confusion 'of odors. The use 
of chemical detectors is necessary, therefore, to assure positive and rapid 
identification of war gases in the field. 

B6.02 Description and Use 

The various detectors in use indicate the presence of war gases by 
color changes that are chemically produced. It has been impossible to date 
to develop a single detector effective for all gases and under all condi- 
tions. It is necessary, therefore, to have crayons, paint, paper, and 
apparatus for testing air, water, and food. These various devices, described 
in Table 4, have certain limitations in use that must be recognized. A more 
comprehensive discussion regarding use and maintenance of these devices 
(except the water and food testing kit) will be fotmd in Department of the 
Army Technical Manual TM 3-290, "Miscellaneous Gas Protection Equipment." 

Details of operation of the water testing and screening kit, and 
the food testing and screening kit, are in NavMed P-1328, "Treatment of 
Chemical Warfare Casualties." Detailed test procedures are also included 
with each kit. Table ^ has been prepared to show the pertinent details 
regarding each of the standard detection devices. 



Section 7. PROTECTION OF MATERIAL 
^•01 General Effects of Chemical Agents on Materials 

Most chemical warfare agents, with the exception of blister gases, 
are acids or form acids in combination with water. They are, therefore, 
corrosive to unprotected metals. They also attack leather and fabrics, 
causing loss of tensile strength, and they are injurious to paint. Among 
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Table K 



nrvTr;rq for DETECTION OF CHEMJCA] 


L AOENTS 






DESCRIPTION 


APPLICATION 




LIMITATIONS 


EFFECTIVE DETECTION 


M7 or M7A1 Vesicant Detector Crayons. (These 
items are similar, differ only in size and 
paclclne). M7A1 crayons are r-3/ii-" long by 
0 ki' diameter and sealed 3 m a metal con- 
tainer. Shows color change from pini: to 
blue on contact with liquid or concentrated 
vapore of certain war gases. 


a. Rubbed on paper or some other surface, 
b May be scraped with a knife and powder 
dusted on Burfaoe. 


a. Is effective for detection of liquids or 
strong vapors only. 

b. Strong acids, i.e., hydrochloric, sulfuric, 
will affect. ^ ^ . 

c. Loses Bensitivity when exposed to bright 
light or heat. 

d. Not effective on recently detfontamlnated 
surfaces. 


Liquid blister gas (except 
nitrogen mustard) . Has 
limited effectlveneaB with 
liquid O-Seriee gas. 


LlQUid Vesicant Detector Paint MS is olive green 
in color and shipped In 4 oz metal can. Shows 
red color change from drope of blieter or 
G-Series gases. 


Brush or spray the paint on surfaces which can 
be easily observed. When used on hoods and 
fenders of vehicles, paint should constitute 
about 1/2 of camouflage pattern. Wet paint 
will deteriorate in sun. All painting should 
be done in late afternoon or early evening. 
Color cheiTiges from droplets of blieter or 
Q-Series gases. Painted panels may also be 
erected in thj area for the detection of gas. 


a. M5 Detector Paint is effective for liquid 
war gae. Not vapor. 

b. Some de contaminant b oauee same color change 
as gaB. 

0. Heat, steam, and oil deoreaee sensitivity. 

d. Heat causes color change from red to 
reddish brown. 

e. Paint continually exposed to sun will remain 
effective for 2-3 weeke. 


Liquid blister and O-Serlee 
gaBBB. Spray or drops 
only. Not for vapor. 


Liquid Vesicant Detector Paper m6. This paper is 
coated with M5 Detector Paint. Paper is Issued 
in booklets cf 25 sheets 5-1/2" x 5". Each 
sheet has l/g" hole In each comer. 


a. Place sheets of this paper on contaminated 
surfaces and note color changes, 

b. Drops of certain war gases larger than 
l/§" will penetrate permeable protective 
clothing. The holes punched in corner of 
sheets may be used to measure size of drops 
that fall on the paper. , . 

c. Panels covered with detector paper Mb may 
be erected In the area for the detection of 
gas. 


The pape] 
about 
■affle a 


[• has an outdoor sensitivity life of 
3 months. Other llmitatlonfl are the 
B those given for M5 Detector Paint. 


Same as M5 Detector Paint. 


Chemical Agent Detector Kit M9A2i. Comprises air 
sajnpling pump, various detector tubes, bottles 
of reagents, M7A1 Vesicant Detector Crayons in 
ccnvae carrying case. The complete Itit weighs 
approximately 2-1/2 lb • 

The alr-sarapllng pump In M9A2 kit requires 
one type Ba-42 battery, vhlch must be procured 
locally. 


a. Used to detect presence of vapors of 
persistent war gases in air. 

b. This kit contains crayons for identifica- 
tion of liquid vesicant gaees. 

c. Determine safe exposure time to mustards 
and nitrogen mustards. 


a. Will only detect strong vapors of 0- 
SerieB gasee. 

b. The H and HN test also shows positive 
for CN. ^ 

0, The DP test also shows positive for CO, 

1 • 


Vapors of most persistent 
war gases. This set is 
effective only for high 
oonoentratlonB of 0-S«rieft 


Water Testing and Screening Kit M2. Contains 
dry reagento in pocket-sized kit (6* x 4" x 2 ) 
sufficient for test of 15 samples of water. 


a. To screen out raw water sources so con- 
taminated thatTHey cannot be used even 
with treatment. 

b. Negative teste indicate water suitable for 
chlorlnatlon. 


a. Not 

b. Not 
of 1 


suitable for contxx>l of treated water, 
effective for detecting contamination 
code. 


Arsenlo (L), (ED)» (MD), and 
(SA) mustards and Q-Serlee. 


Food Testing and Screening Kit M2 contains test 
papers and chemical reagents packed in pocket- 
sized container. Approximately 6' x 4" x 2". 


Suitable for testing food and food packages 
for chemical contamination. 


Not effective for OD. 

1 


Most oommon war gasee on 
foods and food package s. 


Note: For details regarding use of detection devl 


oee (except water and food testing kit), see Department of the Army Teohnioal Manual TM5-290, -MlscellaneouB Oas Protection 



dtt^lJ* regarding food and water testing kit see NavMed P-1328, 'Treatment of Chemical Warfare Casualtie*."' 



the most corrosive agents are phosgene, diphosgene, titanim tetrachloride 
(as smoke), and sulfur trioxide in chlorsulfupic acid (either as liquid or 
smoke). An agent in liquid form is more injurious than it is as a vapor; 
however, even vapors, if the concentration is high or the exposiare long, 
may render equipment useless • 

B7«02 Means of Protection 

The most common means of protection and their relative effectiveness 

are: 

1* Gasproof shelters give complete protection against both liquid 
and vapor. 

2. Ordinary closed buildings, not gas proofed, give complete protec- 
tion against spray and fair protection against vapor. 

3. Ordinary canvas tarpaulins will give fair protection against 
liquid and some protection against vapor. Tarpaulins \ri.ll resist penetra- 
tion for about 10 minutes. Contaminated covers or tarpaulins should be 
removed as soon as the danger of further gas attack. is over because liquid 
blister gases will readily penetrate them. 

4. Improvised covers, such as loose boards or stowage under trees, 
provide only poor protection against liquid and none against vapor* 

5. Coatings of oil, grease, or paint protect metal parts against 
corrosion by acid gases. Such coatings do not protect against contamina- 
tion by blister gases becatise the coatings absorb the blister gases. 



Section 8. PROTECTION OF FOOD AHD WATER 

B8.01 General 

The decontamination of food and water is usually difficult and often 
impossible. Even yAien food is successfully decontaminated, as far as toxic- 
ity is concerned, its palatability is often impaired, even to the extent 
of being inedible* Therefore, it is particularly important to protect food 
and water from gas contamination, especially where supplies are not easily 
replaced* 

B8*02 Food 

In the selection of food storage space at a shore establishment, 
the following points should be considered: 

1. Foods with high fat content, such as meats and butter, readily 
absorb blister gases and chlorpicrin* 

2* Many foods are sufficiently protected by the packages or cans 
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in vrtiich they are issued • 

3* For the best protection against gas attack, stores of food 
should be kept in gasproof shelters. If ventilation is required to prevent 
deterioration of the food, the shelter can be modified so that normally it 
will be ventilated by windows, doors, and roof, but can be made gas tight 
quickly when the gas alarm is given. 

4.. Where food is stowed in more than one building, those foods that 
are not packaged, or are in packages affording little or no protection, 

normally are kept in the buildings offering best protection* Foods in 
packages giving good gas protection need be protected only against blister 
gas spray. 

5m If food must be stored in the open, or in partially enclosed 
buildings, it may be covered iri.th protective covers or, vflien these are not 
available, vdth tarpaulins. 

6. Unpackaged food in galleys and food in open or nonprotective 

packages may be kept in cans or bins with tight-fitting lids. Refrigera- 
tors provide excellent protection against spray and vapor. 

B8.O3 Water 

The following information applies to water and water supplies: 

1. Water in storage tanks. If tightly covered, no special protec- 
tion is required. 

2. Water in Lyster bags. Such water is safe if bags are correctly 

closed and spigots are not contaminated. Individual protective covers 
drawn over the bag from the bottom and tied at the top will protect the 
spigot. 

3% Spring water. Springs shoiild be protected with covers. With 
an average flow, they should purify themselves in a short time. 

4.. Well water. It is unlikely that deep-driven wells will become 
contaminated. 

5. V/ater in open streams, ponds, and lakes. Protection is not 
feasible. Large bodies of water are not likely to be contaminated in 
large concentration; however, the possibility of local contamination 
should not be overlooked. 
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PART C. DECONTAMINATION PROCEDURES AFTER ATTACK 
Section 1. TYPES AND DEGREES OF CONTAMINATION 



CI. 01 General 

A knowledge of the nature, persistency, properties, and effects of 
the chemical agents used in warfare is a prerequisite to the solution of 
the problems involved in decontamination. The major problem is to decon- 
taminate successfully after an attack by any of the blister or nerve gases. 
Other chemical warfare agents generally require little or no decontamina- 
tion, depending on their degree of persistency. However, some of these 
other agents corrode unprotected equipment, weapons, and ammunition, and 
they contaminate food and water. A more detailed discussion covering pro- 
cedure, materials, and equipment will be found in Department of the Army 
Technical Manual TM 3-220, "Decontamination." Decontamination of materials 
that are to be used immediately must cover all areas suspected of contami- 
nation to assure adequate decontamination. 

G1.02 Types of Contamination 

Vapor contamination is most readily removed or neutralized, but it 
is dangerous, nevertheless, an example being the G-Series gases, which will 
normally be in vapor state due to their relatively low persistency. Liquid 
blister gas contamination, either in drops or splashes, is very difficult 
to remove because liquid agents soak into most materials so that decontami- 
nating agents can not reach them. Contamination by solid particles comes 
chiefly from the vomiting gases, such as Adamsite; or the tear gas, chloro- 
acetophenone. (See Table 1.) Clouds of these gases are composed of ex- 
tremely small solid particles that are caught in the fibres of textiles or 
are deposited on other surfaces, remaining for long periods unless removed 
or neutralized. Particle contamination can also come from the hydrolysis 
of the arsenicals that yield a powdery, toxic solid upon reaction with 
water. 

CI. 03 Degrees o f GontaTm' nation 

The degrees of density of contamination are usually designated as 
very heavy, heavy, moderate, and light, according to the amount of con- 
taminant present on a unit of area of the contaminated s\arface. Very 
heavy contamination is that in which pools of liquid are present, such as 
may exist in the spillage or leakage from munitions or containers. Heavy 
contamination is that which constitutes an almost continuous film (when 
observed on a fairly smooth surface), such as may result from an airplane 
spraying at close range. Moderate contamination consists of individual 
spots or drops close together. Light contamination consists of small indi- 
vidual spots or drops id.dely separated. 
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Section 2. GENERAL CONSIDEEIATIONS 



C2.01 Site Selection 

1. Generals In the selection of a site for decontamination of 
either personnel or mobile equipment, one of the important considerations 
is accessibility to water and drainage, because most thorough decontami- 
nation operations require water. However, decontaminating mixtures should 
not run into streams, thereby endangering personnel downstream. Care must 
be taken also to choose grgund that will not soon be used for some other 
purpose because chemical agents may be flushed onto the ground. A desirable 
location is downwind from any personnel on terrain that offers good camou- 
flage possibilities in order to afford protection from fxarther enemy attack* 

2. Camouflage Suggestions > Bleach used in decontamination is 
noticeable when applied to terrain, buildings, or eqioipment. Therefore, if 
camouflage must be effected, special measures may be required to mask any 
white bleaching material. In some cases, it may be possible to mix bleach- 
ing material with pigments as is done by the Army Corps of Engineers. Pig- 
ments that react with bleach are not suitable because they use up the bleach 
and are discolored by the reaction. Lampblack and some other pigments, how- 
ever, are suitable. If there is any doubt as to the effect, a small amount 
should be mixed and tried. If pigment is unavailable, fresh uncontaminated 
earth may be used to cover the bleach. 

C2o02 Order of Decontamination 

Decontamination operations should start Immediately after a gas 
attack to prevent corrosion and secondary contamination. Buildings and 
areas essential to the defense and operation of the station are to be decon- 
taminated first. The order in which the various other buildings and areas 
are to be decontaminated may be established in the chemical defense Bill* 

The following priority list is given only as an example of a decon- 
tamination sequence, and it may be modified to suit local conditions: 

1. Telephone exchange and control center. 

2. Active defence areas, including runways, taxiways, and parking 

areas. 

3# Fire stations. 

4.. First aid stations and dispensary. 

5. Gas defense and gas cleansing stations. 

6. Essential paths and roads. 

7. Power house. 

8. Shops and repair facilities. 

9. Docks. (It is contemplated that ships alongside docks will be 
decontaminated by their own crews.) 

10. Transportation buildings. 

11. Administration buildj.ngs. 

12. Remaining areas* 
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02*03 Tr>rvfttinp r and Marking Contaminated Areas 



Immediately after a gas attack, all areas of contamination in or 
near the station shoxild be located. This work can be done best by personnel 
specially trained in the detection and identification of gases. They may 
be members of the decontamination squads or others as designated. If gas 
detector panels are in use, they can be examined for evidences of liquid 
blister gas. These panels will be useful chiefly in locating the bound- 
aries of large areas that have been sprayed. Buildings, ground, shell 
holes, and vegetation should be inspected for spray or splashes; and sus- 
pected objects and surfaces should be tested with a vapor detector kit* 
Suspicious pools or splashes of liquid can be tested with vesicant detector 
paper or crayon. 

As soon as contaminated areas are located, their boundaries can be 
plainly marked with warning signs showing the kind of gas .and the date of 
contamination. Roads or paths leading into contaminated areas should be 
carefully roped off or a sentry posted to prevent unprotected personnel 
from entering the area. Entry into contaminated buildings should be pre- 
vented. Signs or sentries may be used also to keep unprotected personnel 
out of areas to leeward of contaminated areas where dangerous concentrations 
of vapors may be present. Figure 6 shows details of a sign suitable for 
posting in contaminated areas; it can be made in the field from light sheet 
metal or wood, 

02,04 Decontamination Squads 

Wherever possible, decontamination should be done by specially 
trained decontamination squads provided with the materials, equipment, and 
transportation necessary for the performance of their duties. It is esti- 
mated that a l6-man squad is generally the most desirable size. Because of 
the difficulty of working for long periods in masks and protective clothing, 
frequent rest periods will be necessary. Therefore, it is considered advis- 
able to divide the squad into two crews of approximately 8 men each so that 
one crew can rest while the other works. Usually, the decontamination squad 
leader is responsible for all work assigned to his squad, and normally he 
will lead one crew of the squad in their work. The assistant squad leader 
may be assigned to the second crew to lead them when the first crew is 
relieved. It is helpful for the squad leader and assistant squad leader 
to be identified by an armband or other distinctive marking. 

Because of their training, squad members, when not required for 
decontamination work, will be valuable as gas sentries, locating contamina- 
ted areas after an attack, or performing other duties that require more 
than a basic knowledge of gas defense. In case there shoiad be more decon- 
tamination work than can be handled t^r the trained squads available, the 
best qualified squad members can be placed in charge of emergency squads 
made up of untrained personnel. 

All men engaged in decontamination work should wear gas masks and 
complete suits of protective clothing. After donning masks and clothing. 
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SURFACE OF MARKER FACING AWAY FROM CONTAMINATION 

)-« 11^2 INCHES .J 




SURFACE OF MARKER FACING CONTAMINATION 



Fig\ire 6 



Gas warning sign 



(Reprinted from Departnent of Army Technical 
Manual TM 3-220, "Decontamination.'^ 



30 



each member of the squad must be inspected by the squad or crew leader to 
see that he is properly protected* An extra supply of gas masks and pro- 
tective clothing may be required for use by the decontamination squads ♦ 

C2»05 Gas Defense Station 

1. General , The gas defense station is the headquarters of the 
decontamination squad* A standard gasproof shelter, as shown in Figxore 1, 
is generally suitable for this station. All of a sqviad^s material and tools 
for detection, first aid, and decontamination are stored in or near this 
building if they are not readily damaged by corrosion. Because of their 
corrosive and toxic properties, however, bleach and tetrachloroethane (DANC) 
must not be stored in the shelter. (See Table 5.) It will be noted that 
these same stations will serve as radiological and bacteriological as well 
as chemical warfare centers. 

2. Components * The basic components of the defense station as 
shown in Figure 7 are: an unclean area for removing protective clothing 
and undressing; a washing area; and a clean area for drying, dressing, and 
other operations. Other facilities may be added as required. 

a. Unclean Area . The unclean area should be located outside 
the building at the entrance to the station. It should be roped or fenced 
off, and it may be roofed over to provide protection from sun and rain. 
However, it shoiild never be enclosed. A box or pile of dry mix in which 
all men must shuffle their feet as they enter should be placed at the 
entrance to the area. Benches are to be provided and arranged so that 
they will mark off the imclean area ground from the clean ground. The men 
are to sit on the benches, remove their shoes on the dirty side, pivot on 
the bench, swing their feet to the clean ground on the other side, then 
proceed to remove their protective clothing. GI cans or similar containers 
with tight covers are to be provided for the contaminated clothing. If 
cans are not available, the clothing may be placed in piles and removed at 
frequent intervals by attendants who carry it to dumps located at a safe 
distance from unprotected personnel. E8.ch man should remove his gas mask 
just before entering the air lock of the shelter or washing area. If any 
contaminated skin areas not already treated are discovered after clothing 
is removed, they should be blotted dry and treated with proper ointment 
before the man enters the washing area. Attendants detailed to the undress- 
ing area must wear gas masks and protective clothing. 

b. Washing Area * The washing area is protected by an air lock 
connecting it with the xindressing area. Showers, hoses, faucets, or buckets 
are required for bathing. A tub should never be used. Each man will soap 
and rinse two or three times, using a mild soap and warm water. The ideal 
temperature for washing is 60-70 degrees F. The floors of the washing area 
should be constructed with drains for rapid removal of wash water. Attend- 
ants in the washing area must wear gas masks to prevent injury to the Ivmgs 
and eyes from long exposure to low concentrations of vapor that may build 
up in the area. The risk of minor skin injiiry may be accepted and pro- 
tective clothing need not be worn. 
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SUGGESTED LAYOUT OP IMPROVISED 
GAS CLEANSING SHELTER 



c« Clean Area . From the washing area the men proceed to the 
clean area. The dryifig and dressing area is located near the exit to the 
washing area and convenient to facilities for stowage and issue of clean 
protective clothing. A part of the clean area may be set aside for use as 
a decontamination control center and another for stowage of squad equipment. 
Facilities for serving food to the decontamination squad may be included 
also. Any of the subdivisions of the clean area may be partitioned off if 
desired. 

Section 3. DECOKTAMIMTION METHODS, MATERIALS, AND EQUIEMEHT 

03 #01 Weathering 

Weathering is a nattaopal means of decontamination by which chemical 
agents are removed, principally by evaporation or decomposition. It is by 
far the simplest and most widely applicable method of decontamination, but 
lack of time, unfavorable weather conditions, or proximity of contamination 
to unprotected personnel may make it impracticable. Contaminated terrain 
too extensive for other means of decontamination, or not strategically 
important, should be decontaminated by weathering. High winds rapidly 
disperse the vapors of chemical agents. High temperatures speed up the 
change of liquids to gases and increase the dispersion of chemical agents 
in the aix. 

The presence of moisture tends to hydrolyze chemical agents. Rain, 
in addition to causing some hydrolysis, aids decontamination by washing 
away chemical agents. 

Bright sunlight hastens the evaporation and decomposition of chemi- 
cal agents. 

03.02 Water and Steam 

Water mechanically washes chemical agents from surfaces and hydro- 
lyzes some chemical agents. The additional use of soap or other cleansing 
chemicals \asually makes water a more effective decent aminant . Effective- 
ness of water depends to some extent. upon its temperatiare, hot water usually 
being most effective. High pressure application produces a better cleansing 
action than does low pressure. Soaking in boiling water is an excellent 
means of decontamination. 

Water used for decontamination by washing is contaminated and must 
not be disposed of in places where it flows into small streams or bodies 
of water. Areas in which it is used should either be decontaminated or 
marked "Contaminated." 

Steam is useful in some decontamination operations because it both 
hydrolyzes and evaporates the war gases. However, in the decontamination 
of persistent gases, steam is relatively slow* For example, in the decon- 
tamination of a moderately heavy concentration of mustard gas from a surface 
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ihoilfba^jSi ; the temperature of the son-face being decontaminated 
IS?, ^ *° approximately 180° F to assure complete decontamination. 

This temperature may be difficult to reach under field conditions. 



C3.03 iSarth 



«r.p« ^f^o IS used to seal contaminated places. Covering an affected 
area with 3 or ^ inches of earth gives protection sufficient for passage 
of personnel if the earth is not stirred so that the chemical ageS is 
exposed again. It may be used also as an absorbent for wiping off liquid 



03, OA Fire 



+«n,ir, J ^ ''^P^'^' ^^"^P^®' effective means of decon- 

taminating areas or objects. It can be used for the decontamination of 
waste i^terial and terrain. When material to be decontaminated is not 
flammable, fuels such as diesel oil, gasoline, kerosene, or fuel oil mar 
be used to start the fire or to extend it to all the coAtaminated^e^ 
iS^L f contamnated areas are burned, a distance of approximately 1 500 
yards downwind may contain a dangerous concentration of the vapors of the 
nftf ; therefore, be desirable to post sentries to warn personnel 

area F^^f concentration and to keep Tmprotected personnel ourorSe 
ZJ^J determining the extent of the downwind d^ger area are the 

weather concentration of gas in area burned, and the amount of combustible 
material m the area. Heavily contaminated terrain decontami^ted S^b^S! 
xng^«ay retain part of its toxicity for a considerable time aSer tS S^- 

^3.05 Standard Chemical jJe contflmi Ttant.B 

i«o„^ p'^^^'^'^ ^ lists the standard chemical decontaminants approved for 

a;;si?i'orL?jj^i:sr' ^ «^ - ^^^^^^ 

^^•0(> Miscellan eous Chemical DecontflTni nants 

are useif?J^Lf f'^'f^'^f^^ than the standard chemical decontaminants 

S^!n?! wi" operations. All strong alkalis and oxidizing 

agents destroy many oi i:ne war gases. Many of these chemicals will be 

cS«i\^i^ f ^^-^P^ ^°^P' they Lrnotlro- 

cured and issued for decontamination purposes. Table 6 lists the morf 
common chemicals that may be used irf decontamination operatiLs. 

C3.07 Decontamination Equipment 

1. Decontaminating Appa ratus Ml (^^-fla-^ lnn) , 

. f^r Description and Use. The 3-gallon Ml decontaminating 
SaNC^o^,^/^^"^?c,^' ;\f ^^f^ equipment intended primarily for ^e with 
DANG solution.. (See Table 5.) The apparatus is carried empty and is S be 
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Tabl0 3 



8TANDABD CHEMICAL DEC0NTAKINAMT3 
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MATERIAL 


APPU CATIONS 


UMITATIOHS 1 PACKAChS AND ST0R;.GE 


REMARKS 


1 

K' 

• 

< 

y 

< .T 
O 

to 


Bleaoh STB ( fluper-Troplcal 
Blaaob). This more stable 
material baa raplaoed Bleach 
Grade 3 ueed during Vorld 
Var n. 


a. Slurry (wet mix). For ub© vlth swabe or 
"Brooms. Hlx equal parte water and bleach by 
weight. For use In Uoo gal^power sprayer 
mix 40 parte of bleach and 60 parts of water. 
An average coverage of 1 to ^ gal per sq yd 
depending on surface. 1 gal for concrete 
surface and k- gal for long grass. 

b. Dry mix. Spread by hand or uaed for personnel 
wTBoontasiinate shoes. Suitable mix ie 2 
parCa blaaeli to J parte earth, aand, or 
ashee by weight. 

c. Dry bleach. Spread by hand or in dry agent 
decontamination apparatus. Average coverage 
of 1 lb per square yard depending on surface 
and degree of contaainatioa* 


a. Dry mix or elurry doee not 
decontaminate muetarde at 
temperatures below 20° F. 
Ooee help aeal gaa to aur- 
faee« 

b. Bleach is very corrosivs 
to metals. 

0. Dry blsach has tendency to 
set fires when spread on 
liquid mustards. 

d. Acts as sealant only and 
will not penetrate. 


a. Shipped in 6-gal, SO-lb 
containers. 

, b. Under ordinary conditions, 
bleach loses less than 1% 
per month of available 
chlorine. When free 
chlorine has fallen below 
10%, bleach should be 
salvaged. 

c. See Part D for bleach 
aurveillance procedures. 

d. Frequent inepectiona are 
neceseary to remove con- 
tainers that have deter- 
iorated yor started to "heat." 
Store in unheated warehouse 
isolated from combustlblea 

and metals subject to corrosion. 


In temperaturee below 
4o® F, antlset (in pro- 
portion of 1/2 lb 
antiset to 100 Ibl 
bleach) should be added 
to slurry mix. 

In any decontaviination 
apparatus, antiset in 
proportion of 1/2 lb 
antiset to 100 lb bleaohl 
must be added. 


DANC solution. The 3-gal dual 
compartment container is 
known as DANC solution unit. 
Solution consiets of a 
powddred chcnlc&l (BR 195) 
and a solvent (acetylene 
tetrachloride). 


a. DANC is most rapid deoontamlnant and destroys 
all eoBfflon blister gases. 

b. Vhiie somewhat oorroaive, ie most suitable 
for decontamination of metal parts and 
surfaces. 

e. Applied to contaminated surface by eloths, 
swabs, or by >-gal spray apparatus. 

6, In general, surfaeee decontaminated with DANC 
must be eorubbed aftei* solvent has evaporated. 

e. When mixing email quantities from standard 
container, use 1 part BB 195 to 6 parte 
solvent by volume. 


'a. Unsuitable for decontamina- 
tion of O-Serles gases. 
Only effect is as eolvent 
which physically removes 
the teases. 

b. Leavfs noticeable residue 
on metals which is corrosive 
if left in prolonged con- 
tact. 

0. Tendendy to soften rubber 
and plastlce. 

a. Very toxic. 


a. Shipped in J>-gBl dual com- 
partment container; powder 

in upper compartment, solvent 
in lower compartment, 

b. DANC solution is not stable 
In storage; therefore it 
should not be prepared or 
spray apparatus filled until 
needed. 

0. 'Must be storsd in sealed 
containers. 

d. Bulk quantities may be stored 
In .-netal containers, glass 
Jars heavy pressed— ^Iber 
containers, or wooden barrels. 


a. Personnel must weer 
gas .-sasks when mixing 
and working with the 
solution. 

b. If solution is aplael>' 
ed on body it should 
be waehed off with 
soap and water aa 
soon as possible. 


M5 protective ointnent. This 
item Is issued to individuals 
and carried in gas mask 
carrier. 


a. Intended primarily for use on skin prior to 
contamination by blister gas. Can be used 
for limited personnel deoontaffliaation. 

b. Eaergeney deeontamlnatioiv of equipment. 


a. Has very little effect on 
highly porous articles such 
as clothing. 

b. t^uantltlss will not be 
available except for decon- 
tamination of limited areas. 


a. Packaged 3 3/^^-02 tubes of 
M5 ointment wrapped in 
aosorbent cloths end 1 tube 
of BAL in flat watertight 
can. k** X 3-i" X 1" M5A1 
protective ointment kit. 

b. Should be stored to prevent 
deterioration of packing 
cane. 




BAL. IsBued to be carried in 
gas sask carrier. 


a. Effective for !.eutralization of Lewisite in 
and around eyes. 

b. Emergency decontamination of material con- 
taminated with small amounts of Lsvislte. 


a. The reaction product be- 
tween Lewisite and BAL is 

poisonous if taken inter- 
nally. 

b. Quantities will not be 
avsilable except for lecon> 
tj!u::ln?.tlon of very limited 
areas. 


BAL is R coia:5o;ieii^ of M5AI oro- 
tectiiie ointment i:it. See note 
under M5 protective olnt;,ient 
above. 
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HATERIAL 


APPLICATION 


LIMITATION 




PACKAGE AND STORAGE 


HEMARKS ^ 




High Teat Bleach (HTH) 


a. When used as a dry mix HTH, like 
oiKLlnary bleach, gradually re- 
leases chlorine which In turn 
oxidizes blister gases and hydro- 
lyzes O-agents. 

b. Is used In greater dilution with 
water than bleach. 


Has the disadvantage of losing its 
chlorine rapidly when prepared as 
a slurry. 


Is more stable in storage but mora 
corrosive than ordineory bleach. 

i 


Reacts violently with liquid mustard 
gas. 




Caustic Soda (lye) 


a. Caustic soda solution destroys 
certain war gasoe on contact and 
is especially effective In decon- 
taminating Lewisite and persistent 
blood and nerve gases. 


Does not destroy mustard gases except 
when the hot solution is kept in 
prolonged contact wltb^ them. 


a. Solid caustic soda is stored in 
iron drums which are sealed to 
keep moisture out and prevent 
absorption of carbon dioxide from 
the air. 

b. Caustic soda solution, either in 
water or alcohol, may be kept in 
iron, steel, or glass containers 
equipped with rubber stoppers 
wired or taped in place when not 
In Use, 


a. Solution should not be mixed in 
aluminum, tin, or zinc containers. 

b. Solutions are effective in most 
concentrations but normally the 
more concentrated the solution the 
faster the decontamination,. 


Sodium Hypochlorite 


a. Upon contact with persistent war 
gaaes changes them to less toxic 
chemicals. 

b. Normally used in full strength. 

o« The solution may be applied con- 
veniently with swab a. 


a. Will not completely decontaminate 
coating of paint. 

b. Should be used only to wash 
visible contamination from an 
object. 

c. May be handled without danger but 
is a strong bleaching agent and 
will damage fabrics if applied 
full strength and allowed to 
remcd.n. 


a. Is unstable in air, 

b. Solutions are stored in ceirboye 
or barrels which should be kept 
in a cool place. 

c. Because sodium hypochlorite is 
unstable, it is not practicable 
to 8toi*e for long periods, 

d. Storage in colored bottles in a 
dark place adds to storage life. 


a. Sodium hypochlorite la a fairly 
rapid decontamlnant, 

b. In solid form it is an unstable 
substance with a disagreeably 
sweet odor. 


Washing Soda 


a. Is cheap and safely and easily 
applied^ 

b. A hot solution is most effective 
means of decontaminating CN, 

c. Decontaminates OA. 

d. A solution is best prepared by 
adding 3 lb of washing eoda to 
12 gal of very hot v/ater and 
stirring rapidly, 

e. It should be applied to the con- 
taminated surface while hot. 


a« It is not issued as a standard 
decontamlnant and may be seldom 
available in appreciable quanti- 
ties in the field. 

b. It is a slow acting decontamlnant. 


May be stored in barrels, kegs, 
burlap bags, paper boxes, and 


Has no serious effect on the skin or 
clothing. 


Soap and Cleansing 
Cnemlcal* 


a. The principal use of soap is in 
personnel decontamination, 

b. These chemicals are used in 
laundry water to decontaminate 
clothing, 

0, They provide a good medium^ for 
removsQ. of surface contamination 
because of their cleansing action. 

d. Hot soapy water is particularly 
good for decontsuninating war 
gases of the O-Serles, 






a. These are the most common cleansing 
materials used by the armed ser- 
vices, 

b. They exercise a strong absorptive 
power upon most substances, in- 
cluding persistent war gases. 



Figure 8 



Portable decontaminating apparatus, 3-gallon, Ml 
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filled immediately before use. It is a pressure-type spray apparatus 
consisting of three groups: a tank group having a working capacity of 

approximately 3 gallons, with shoulder strap for manual carrying; an air 
pump group; and a discharge group with a shutoff valve and nozzle. A 
fxmnel and a mixing paddle are fO'ovided as auxiliary equipment \dth each 
apparatus. For additional details regarding operation and maintenance, see 
Department of the Army Technical Manual TM 3-220, "Decontamination." 

b. Filling . DANG solution is the standard filling for the 
3-gallon apparatus. Hot soapy water or organic solvents may be used for 
some decontamination operations. All fillings must be poured through the 
funnel to prevent entrance of particles that might harm the mechanism or 
clog the spray nozzle o 

(1) The contents of one DANG solution unit fill one Ml 
apparatus to capacity. 

(2) The apparatiis must not be filled with more than 3 
gallons of liquid because an air space is required for the pump to function. 

(3) Slurry (see Table 5) may not be used lanless it is 
washed out thoroughly after use. .Bhren though strained through the funnel, 
it clogs the nozzle and corrodes the mechanism. 

c. Coverage. The 3-gallon Ml apparatus is capable of decon- 
taminating about 50 square yards of surface, or one cargo truck, with 
three light applications of DANG solution. For very heavy contamination, 
the effective coverage will be less. 

d. Operation Under Extremely Gold Gonditions . The KL apparatus 
functions satisfactorily under conditions of extreme cold if it is not 
filled immediately before use and is drained and cleaned promptly after 
use. 

2. Decontaminating Apparatiis. Power-Driven. M3A1. K3A2. and 

UOO-Gallon) . 

a. Description and Use > The 400-gallon decontaminating apparatus 
shown in Figure 9 is a modified dommercial type of power-driven orchard 

sprayer adapted to spray bleach slurry. The apparatus consists essentially 
of a 400-gallon wooden tank equipped with a rotary agitator, a three-cylin- 
der piston-type pump, and a relief valve. The pump is capable of deliver- 
ing approximately 35 gallons of decontaminant per minute at a working 
pressiire of 400 pounds per square inch. However, the maximum discharge 
rate is limited by the nozzle capacity of 20 gpmj the 15 gallons, or the 
difference between the 35 gpm pump capacity and the 20 gpm nozzle capacity, 
are recirctilatedo The vehicle used for transportation and operation of 
the apparatus is a standard 2-|-ton, 6x6 truck; the truck and decontami- 
nating equipment are a unit. The truck engine supplies power to drive the 
pump and rotary agitator of the W3A1 or M3A2 apparatus by a propeller shaft, 
universal joints, sprockets, and roller chains. An auxilitoy .engine. 
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moianted as part of the apparatus, supplies power Tor operation of the pump 
and agitator of the M4 apparatus. Complete operating instructions for this 
item are contained iu Department of the Army Technical Manuals TM 3-221, 
3-222, and 3-223, which pertain to decontaminating apparatus, power-driven, 
M3A1, M3A2, and M4, depending on the model. 

Filling , The following average data may be used for planning 

purposes • 

Filling time from stream 10 minutes 

Filling time with bleach 20 minutes 

Mixing time 15 minutes 

Tank working capacity AOO gallons 

Water per filling 225 gallons 

Bleach per filling 1,300 pounds 

Antiset (if required) per filling 6.5 pounds 

This does not include haul time, which varies. 

c. Coverage . The average coverage per filling for a smooth 
surface is 1,300 square yards. The unit has a maximim discharge capacity 
of 11 gallons of slurry per minute yhen operating with one sprayer, or 20 
gallons per minute when both sprayers are in operation. 

d. Operation Under Extremely Cold Conditions . Because of the 
thickening of sl\arry in extreme cold, it should not be used even with 
winterized apparatus when temperatures are below 20^ F. Antiset (see 
Table 5) is required below AOO F. Other s\ii table chemicals, such as 
organic solvents, may be sprayed at temperatures as low as 0^ F. To 
operate the apparatus at freezing and below freezing temperat\ires proceed 
as follows: 

(1) Run engine until the temperatiore reads AO^ F or higher. 

(2) Fill tank with hot water, using the m portable heater; 
add bleach and antiset. 

(3) Circulate mixture between tank and pump to prevent 

freezing. 

iU) Once spraying has started, it must be continued \antil 
tank is empty or the spray hose %dll freeze. 

(5) Upon completion of spraying, disconnect the hose and 
place it where it will not freeze. 

e. Heater. Water, Portable. Ml . The Ml portable water heater 

is designed to furnish hot water for use in the power-driven decontaminating 
apparatus. It can also be used to heat water used in decontamination by 
scrubbing or soaking. It is a constant-flow, oil-fired type of heater, 
capable of steady production of hot water (a flow of 600 gallons per hovr 
is warmed to 100^ F), but it can not be used to store water. The cleanest 
available water should be used; sea water or muddy water should not be used 
except in an emergency because they severely damage certain parts of the 
heater and necessitate major maintenance operations. Water must be supplied 
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under pressure, either directly from a hydrant or from a pump. For complete 
information on the Ml portable water heater, see Department of the Army 
Technical Manual TM 3-228. 

03 •08 Materials and Egxiiiaiient Requirements 

Table 7 has been prepared for use by Oivil Engineer Corps Officers 
who will be most concerned id.th establishing requirements for the various 
items of chemical warfare defense equipment and' materials • The allowance 
is based on the requirements for 1,000 men. The Navy stock numbers and the 
corresponding Army stock numbers are given for ready reference. 

Bleach requirements based on areas and a tentative 24.-hour cleanup 
are contained in Table 8. 

The individual items* of material and equipment required for one 16- 
man decontamination squad, together with the Navy standard stock number of 
each, are contained in Table ^. 

Additional types of equipment useful in decontamination operations 

are listed below: 



Item 



Used for 



Bulldozers 
Cargo trucks 

Detonating cord and 

TNT blocks 
Mowing machinery 
Hose If ire and garden) 
Flame throwers 
Road graders 
Roofing (rolls) 
Steam jennies > 

Tree trimmers 
Weed burners 



Removing contaminated layers of soil 
Spreading bleach or dry mix (crews 

can shovel material from truck) 
Clearing paths through contaminated 

areas 

Gutting contaminated vegetation 
Flushing chemical agents 
Burning contajni nated areas 
Removing contaminated layer of soil 
Providing path over contaminated area 
Steaming and washing contaminated 
objects 

Cutting contaminated tree vegetation 
Burning contaminated vegetation 



C3«09 War Gas Decontaminants and Equipment 



Many problems arise in selecting war gas decontaminants and in 
determining effective proced\xres for the decontamination of material. 
Governing factors are: the type of material that has become contaminated; 
the type and extent of contamination; the weather; available personnel 
decontaminating material; and time. 

Table 10 shows the relative effectiveness of the common decontami- 
nants for war gases. 

Table 11 gives the estimated time factors for various decontamina- 
tion operations. 
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Table 7 

mqjDZRDIEHTS TOR CBBMXOAL MARPAIIB 1UXE1IIAL0 AHD IQnWBMl 
Ai Ittiibllalwd by OPKAV Inetruotion oio^^W.l. ia Jtaly 1951 



Item 



Bleaoh (ag«nt, deoontsfflinating STB) 



Allowanotf 

per 1,000 men 



In accordance with 
aoreags - par FTP 
222, for auppla- 
nental data see 
Table 0 



BttDooke 

Stock Number 



C5I-B-639-750 



StooM NuBbtr 



Army 
Stock Number 



57'^530 



OollectlTe protector, Army N6 SLeotrio or 
gaeolino operated 



c66-F-3g7-2i5 



C566-r-3«7-235 



Cover, proteotlvf Individual 



600 



C37-C-2661-25 



Crayon, veeioant, deteoto^ Army M7A1 



60 cans 



Deoontamlnatlng apparatus Army Ml,3-gal 



12 



C^l-S-tlOT^-lO 



Decontaminating apparatus, power-driven, truck 
mounted, Army M3A2 (iK)0-gal)or decontamination 
apparatus, h4 or m6 skid mounted (400-gal) 



Heater, Water portable, Ml (iesued for cold 
climates only) 



aiovea, rubber. General Stores items 1^" and 
1S> ienfftb 



Inpregnlte, shoe, Ml fl-os oan or dubbing, 
protective* 4-os oan 



Kit, ohaaio^ agent deteotoi^Anqr 1I9A2 



C78-A-1300 

040-3-61050 



2i^ pr 



General Storea 

37-0-2595 



1,000 oane 



052«l,4yXH10 



Being proooeaed 



C57-K-27MIO 



520226 



520225 



72-C-lOOO 



56»H42 



572155 



570119 



H5-59-5 



S -1-120 



Klt« protaotive ointment. Army M5AI 



1,000 



555123 



Tnod teeting and aoreenlng kit, 112, for 
0¥ agentB 



9-232-150 



Kit, testing, impregnite in clothing^ Ml 



C57-K-4«0 



Water testing and screening kit JI2, for 
detecting presence of CW agent a 



9-610-350 



Kit,gaa,maak,repair,Aniiy M3 



16 



C2>K-195 



9-232-150 



539110 



9-610-350 



519108 



^Maaka, gar, Army M9A1 or 



,gaa, lightweight servi ce ,M3-l0Al-6 



1,050 



Set, tool, gaa maak, repair, Amy KB 



Oanieter, apare,Mll for M9AI maak or 
Canieter, Bpare,M10Al for L.V.S, Naek 



1,000 



^Clothing, protective, (complete outfit 

Navy type) 



600 



Cti^-M- 109-10 
C23-M-I09-2O 
C23-M-I09-3O 
C23-M-109-^ 
C23-M-109-9' 
C234j->l0g. 



C2>i-ij 



02>.t4^ 



023-0-101 



C37 -0-92-250 



510239 
5102^0 
510241 
5102>I2 
02U3 



5mi 



Component 
C5-3-5gS 



C5->W 



Paint, liquid vesicant detector,M5 (4-oz cane) 



50 



Set, Impregnating, field Army M3 
or Ml 



16 



C23-C-119 



051-3-67^500 



Unit, BANC Bolution,MU (3-gal dual container) 



Paper, liquid vaaieant deteotor. Amy M6 (Book) 



120 
6 



C51-D-S6 



C57-P-1930-700 



Antiaet Ml, 6i-lb container 



1 container for each 
1,300 lb bleach 



C5I-D-69-52O 



Filter, parti culate,M3, for M6 oolleotive 

protector 



C66-F-1^2-g7 



Filter, gaa, Army MS, for M6 collectivb 
protector 



G66-r-407 



564120 



530105 



530110 



574209 



564130 



57»^535 



524212 



524220 



(a) Bleach will not be atocked in continental U, S. except ae required for training nurpoaea. 

(b) An annual training aUowanoe of up to 1/4 of esipendable itena on the allowance lie t is &\ 
j Thla item waa not included in QPNAV Inetruetiona; may be ordered aa required. 
I Thia item haa recently been redeeignated aa maak, protective, field, M9A1. 
^ Whan etooka are depleted. Army type protective clothing will be iaaued* 



authorized by CNO, 



unange 1 
1 Nov 1952 



TP-PL-3 J»«v. 



Type of area 
contaminated 



Essential industrial ai'ea, 
such as shops, drydocks, 
hangars, and streets 



Nonindustrial built-up 
area, such as quarters, 
residence areas, and 
areas within 300 ft of 
any built-up area 



Table & 

BLEACH REQUIFJ>IENTS BASED ON TSNTATIVE Elf-HOUR CLEANUP ^ 



Assumed intensity 
of vesicant attack 
{fo of ground area 
contaminated) 



High 
Degree 
Prot. 



50% 



Medium 
Degree 
Prot. 



Low 
Degree 
Prot. 



Number of l6-man decon- 
tamination squads 



25^ 



25^ 



12% 



10% 



High 
Degree 
Prot. 



1 per 
acres^ 



Medium 
Degree 
Prot. 



1 per 
acree^ 



Low 
Degree 
Prot. 



1 per 
120 , 
acres^ 



Small activities such as 
Section Bases 



Small activities such as 
Radio & Direction Finder 
Stations 



Paved or surfaced mnway 
and parking areas of 
air stations 3 



25% 



10% 



■^1 g®^ 
acres^ 



1 per '1 per 
96 I 25o . 
acre 8*=^ I acre s^ 



1/2 



1/2 



1/2 



1/2 



Number of decontamina- 
tion centers of 3-squad 
capacity 



High 
Degree 
Prot, 



1 oer 
3 

squads 



1 per 
3 

squads 



Medium 
Degree 
Prot. 



1 per 
3 

squads 



Low 
Degree 
Prot. 



1 per 
Naval 
Distr. 



1 per 
3 

squads 



1 per 
Naval 
Distr. 



Tons of bleach (to 
clean up after only 
one attack of in- 
tensity indi cated) 



High Medium 
Degree ! Degree 
Prot. Prot. 



1.2 tons 

per ; 
acre'^^ 1 



.6 ton 

per^ 



.6 ton 

per 
acre*^ 



3 ton 
per^ 



Low 
Degree 
Prot. 



►25 ton 
per 
acre^ 



acre 



o tons 



1 per 

3 

squads 



1 per 

3 

squads 



3 tone 



1«2 tons 
per 
acre^ 



3 tons 



.12 ton 

per^ 



2 tons 



2 tons 



• 6 ton 

per, 
acre^ 



1 ton 



.25 ton 

per- 
acre^ 



"^^e^e^"^^^^ ?o"Sf |^„?L^:;i^^i?^^' The acreage rererrea to U the total area an. not the 

3provlslons in addition to s.uads and facilities for cleaning up industrial and nonindustrial built-up areas. 
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MAOERIAIS AMD EftUIlMEINT EBfttnEED FOR Om Ig-MAN HBCONTAMINA.TION SQUAP 



Navy Standard 




Unit 


Quantity 


Stcwk Number 


Item 


Meas, 


Required 


C51-B-659-75O 


Agent, decontaminating STB 


lb 


4,000 


C51-D-69-52O 


Antiset Ml (6^ lb container) for M5il2 




CUl-S-lK)79-10 


apparatus 


ea 


k 


Apj)aratvis, sprayer, decontaminating 5-gal Ml 


ea 


3 


C78-A-I50O 


Apparatus, sprayer dec ontajnina ting. 






Y41-A-127T 


toO-gal M3A2 mounted on 2i-ton 6x6 truck 


ea 


1 


Ajce, double Mt, 5- to iHlb 


ea 


2 


ylH-B-196 


Bar, crow, wedge-point, l8-lb, 5 ft 


ea 


2 


G58-B-IO5 


Broom., house, corn 


ea 


6 


Gr^8-B-^6lO 

\M ^ \^ JL^ J W i,\J 




ea 




Q/2-B-2556O 


BiinVfit; - T Ii^n +■. 




0 


Yt2-C-2100 


Can. IrAVOPiftTifi v/pi<^Y»ftW r»*4"n flr»<^ mvMTf' R_/ya1 
>^CL1X, ^OOilC? , W^oUxOW L>cX_£J ctXlU. o^>UUw, O^"^ 




0 


\J C ^ \J 1.W J. 


vaiu-o uoi^o , opoxe, 1 or gas ma^sjLB vw^ii. 






C25-C-1610 


Mi I'livjrLj. ciD jr©<AUireu.^ 


ea 








AA 

eel 




Ck-D-95-110 


'-'J- *-^Jr vyil, V O O fX 1 i Vy , OC7w VV/X A'l JXVx \V^CLIX \/x 

!DANC flol lit Inn • Mk ^-'i— £fAl r»nTi+^'!'nA-K»a ^ 


OcLu 




C'51-D-86 


cont* 






Drum steel 55-gal (from used stock) 


ea 


d 




Gloves. ■rii'hT^AT*. solvent T*esi8'te.iit 

^ ^ ^ T w , X , o V/ JL V w X Umax w 




A 


C5i-i-ij-500-io 


Jmnrefitnite • Bh.oe (8-oz can) 


ea 


128 


C57-K:-27lf- 1^-10 


Kit, chemical agent detector, M9AI 


ea 


J 


9-232-150 


Kit. food testing and acreenlncp ^BuMed) 


ea 


1 


9-229-660 


Ett. first aid. utlHtv fBiiMAr)) 

V, X JLX 0 M uXvL, IX VJLX.JU VJf yX^LW,*10\X/ 


AA 


1 

X 


1_ 38^1- if 25 


Kit. ointznent DTotectlve M^iAl rBiiMflfl ) 


AA 




9-610-550 


Kit, water testing and screening (BuMed) 


AA 




See Par. BI4..OI 


Mask* flfiB aa?iiiT Gombat or IWS M^-lOAl-6 


ea 




CI4.-D-95-I5O 


Paint, liquid vesicant detector M5 {k oz can) 
Paper, liquid vesicant detector M6 






C57-P-1950-7OO 








(Book 25 sheets) 


book 


12 


Make In field 


Pan, metal, 2 '6" x V6" x 5** deep (shuffle 
box) for decontamination of shoes and 














tools 


ea 


2 


O-I4.I-P-356 


Pick, railroad, 7- to 8- lb 


ea 


3 


G41-R-65 


Rake, Ik teeth, 1^ jA" wide 

Rope, sisal, 1-2" clrcum 


ea 




C-21-E-800 


coil 


1 


Not assigned 


Sack, gas resistant 

Scythe, weed, w/o snath, 26** blade 


ea 


32 


Ylfl-S-20i|-6-355 


ea 


5 


G4l-S-383^. 


Snath for above 


ea 


3 


G41-S-3220 


Shovel, round point, long handle. No, 2 


ea 


8 


Make in field 


Sign, gas warning, triangle, 8"x8"xll l/2'* 


ea 


10 


G5I-S-I885 


Soap, SL 


lb 


25 


C78-T-527OI 


Trailer cargo 1-ton, military type, 






2-wheel, for hauling water heater Ml 
Tape, masking, l" x 60 yds 


ea 


1 


O53-T-1339.30 


roll 


20 


C66-H-897-I25 


Water heater, portable. Ml 


ea 


1 


CJ27-C-2685 


Cloths, wiping 


bale 


1 



TP-PL-3 Rev. 

Change 1 
1 NOV 1952 



Table 10 
DECONTAMINANTS FOR WAR GASES 



MUSTARD GASES 



Bleach 

DANG solution 
protective 
ointment 
HTH 

Chlorajnine^T 
Dichloramine-T 



BAL 

Household bleach 
GUNK«« 



Chlorine 
Caustic soda 
lime 

Washing soda 

Soap 

Organic solvents 
Aeration 



NITROGEN 
MUSTARD OASES 



Bleach 



DANG solution 
Gaustic soda 
Chloramine-T 
Di chlorainlne-^T 
GUNK 



Ammonia 
Baking soda 



Household bleach 

Lime 

Washing soda 

Soap 

Chlorine 

Sodiiim bisulfate 

Aeration 



LEWISITE* 



Bleach 

DANG solution 
protective 
ointment 

BAL 

Ghloramine-T 
Dichloranlne—T 



Caiistlc soda 

Household bleach 

Soap 

Chlorine 

Line 

GUNK 



G-SERIES 
WAR GASES 



Caustic soda 
Caustic potash 
Limo 

Washing soda 
Slurry 



Bedd.ng soda 
Organic solvents 
Ammonia 



Washing soda 
Bedcing soda 
Organic solvents 
Aeration 



Ammonia 



HTH 

Household bleach 
Ammonia 



Baking soda 
GUNK 

Soap and water 
Aeration 



CHLOROACETOPHSNONE 



Alcoholic caustic soda 
Alcoholic caustic potash 
Washing soda 
Aeration 



Organic solvents 



*The residue from decontaminated arsenical war gases Is poisonous. 
♦»Gunk is a mixture of alcohol, pine oi] , naphtha, soap, and sulfonated castor oi3 used as lOJb mixture 
with water or 20% mixture with kerosene. GUNK is provided by Air Force for decontamiration of 
airplanes, but may be used on other motorized equipment. 

(Adapted from Dept. of Army Technical Manual TM3'220») 



Table 11 



MEANS 


FILLING AND MIXING 
TIME (MIN) 


DISCHARGE TIME 
(MIN) 


COVERAGE 
(SQ ID) 


power-driven decon- 
taminating apparatus 
(slurry) 


^5-50 (two men adding 
bleach) 


20, continuous spray 
(one hose— 11 gal per 
min; two hose — 20 gal 
per min) 


1,300 (smooth surface); 
650 (short grass); 
AOO to 433 (brush) 


K3A2 power-driven decon- 
taminating apparatus 
(hot water and cleans- 
ing chemical) 


25 (two heaters) 
40 (one heater) 


Same as aboire if con-> 
tinuQus 35-<5 (scrub- 
bing f oUowBd by 
cutting rinse) 


100 (metal surface) 


Dry mix, with earth or 
sandj 2 parts of 
bleach to 3 parts of 
sand by voluBS 


5-10 (50 lb bleach; two 
nen nixing bleach) 


*»45-60 


•50 per hr per man 


Bleach (unmixed) 


2 (50 lb) 




*125 per hr per man 


Ml 3-gallon decontanii- 
nating apparatus 


10 (DANG solution, 
solTent, or hot soapy 

water) 


10 


50, or one cargo 
truck (three 
applications) 


M5 dry agent decontami- 
nating apparatus 


15^0 


5 at 176 ft per min 
(2 NPH) 


2,000 (25 ft Iqr 720 ft 
or 8-1/2 yd by 
2A0 yd) 



•Divide by two for gravel; by three for tall grass and brush. 
••Hand operation, no equipment except hand tools. 



^5 



Section ^. DECONTAMINATION OF PERSONNEL 



C4#01 Immediate Decontamination 

1. General s M5 protective ointment and BAL (carried with gas mask) 
are issued for immediate use in decontaminating blister gases that may come 
in contact with the skin and eyes respectively. In the absence of protec- 
tive ointment, water (and soap, if it is available) should be used to wash 
blister gauses from the skin. Because all war gases are quickly absorbed, 
immediate action is necessary in removing them from the skin. 

2. M5 Protective Ointment . M5 protective ointment is used both as 
a preventive and as a decontaminant j complete directions for use -are on 
each package. In general, M5 ointment should be applied to unprotected 
areas of the skin prior to possible exposure to a blister gas; after 
exposure, it is used as a decontaminant. Absorbent cloths are supplied 
in the M5A1 kit to blot drops of blister gas off the skin and to aid in 
applying or removing the ointment. The piece of cloth used to blot drops 
should not be used subsequently to apply ointment. 

3 . BAL. Complete directions for use of BAL are contained on the 
tube. In general, it is used to counteract Lewisite in the eyes, and it 
is not applied imtil the eyes have been exposed to Lewisite. 

C4.02 Gas Cleansing Station Operation 

Roped-off areas are provided where personnel may remove contaminated 
clothing, bathe, and dress. Each area is supervised by trained attendants. 
Arrangements are made for the disposal of contaminated clothing and equip- 
ment and for the issue of clean replacements. Attendants handling contami- 
nated equipment must wear full permeable protective (impregnated) clothii:ig. 
Contaminated garments are placed in gas-resistant sacks or tightly closed 
cans and are sent immediately to a designated laundry for decontamination* 

Other contaminated items are decontaminated, or destroyed, if neces- 
sary. Men contaminated vrith chemical agents should always bathe after prop- 
erly disposing of their clothing and equipment. In emergencies, the 400- 
gallon power-driven decontaminating apparatus and portable water heater may 
be used for personnel bathing. At most shore stations there will be wash- 
ing and bathing facilities that can be readily converted to use as gas 
cleansing stations . In case such facilities are not available the impro- 
vised gas cleansing station layout shown in Figure 7 is suggested. 
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Section 5. DECONTAMIMTION OF SURFACES 



05*01 General 

Materiel and areas with various types of surfaces require different 
decontamination procedures because of their composition, sorptive powers, 
and stability on exposure to war gases and de contaminants. Combination 
surfaces, such as metal and plastic, or paint and raw wood, cause indivi- 
dual problems that must be solved in the field. Table 12 lists the basic 
types of surfaces and recommended methods for their decontamination. 

Figure 10 shows an emplacement designed to distribute bleach over a 
wide area by the detonation of a container. 



Section 6. DECONTAMINATION OF VEHICLES AND EQUIPMENT 
C6.01 General 



The Ml (3-gallon) decontaminating apparatus filled with DANC solution 
is the most suitable equipment for the decontamination of blister gases. 
Decontamination may be supplemented by using gasoline as a solvent. Rags 
or waste shoiad be available from which to make swabs for applying DANC 
solution, solvents, or slurry. Swabs should be changed frequently, and 
care should be taken to prevent contaminated solvent or used swabs from 
coming in contact with skin or clothing. Water, especially soapy or 
alkaline, both hydrolyzes and washes off gases. 

C6.02 Emergency Procedure 

Vehicles only lightly contaminated by spray can be decontaminated 
by aeration. 

When the driver of a vehicle realizes that the vehicle is contami- 
nated, he will mask and continue his mission until the situation permits 
a short stop for decontamination. In the meantime, other occupants of the 
vehicle may apply DANC solution to a rag and treat contaminated interior 
stir faces likely to be touched. 

When the situation permits a short stop outside vthe contaminated 
area, the driver will complete emergency decontamination by using the Ml 
(3-gallon) apparatus, improvised swabs, and, \Aen necessary, gasoline from 
the tank. 

The first surfaces to be treated should be those that personnel are 
most likely to touch. If the vehicle in question is of a type that can be 
completely enclosed at the onset of a chemical attack, there will be little 
interior contamination. If the interior is contaminated, however, spray or 
swab its surfaces with DANC solution as far as the supply permits. Save a 
portion of the DANC solution for treating the outside of the vehicle. If 
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PERSISTEillT MAR OAS DCCOHTAMINATIOB 



CoBpltf dttlH for deoont— ln»tion nay be found In Dopartmant of the Axmr Technlcel Itanuel flI3-22o, ■Deeont.oinetlon" 



Baelo BAterldL 


Found In 


Decontamlnant or decontamination method 


Field expedient 


Remarka 


Primary 


Secondary 


Aaphalt^ 


Roads 
Roofing 


Bleaoh^ 


Slurry 


Covering with earth? 




Briok or etone^ 


Roada 

BUiii(iingB 


Bleaeh^ 


Slurry 


Covering with earth3 


Decontaisinatlon of eurface not 
sufficient. Allow slurry to 
remain 2k hours or longer. 
Reapply aa neceaeary. 


CanvBS 


Tarpaulin 

Tentage 

Cohere 

Oas mask carriers 
Cartridge belts 


Immersing in boiling 
water with washing 
soda added for 1/2 
to 1 hour 


Slurry, then waehlng. 
with OAHC solution^ 


Aeration 




Cotton 
Vool 


Coveralls Shlrte 
Field Jacket* Trousers 
Underwear Socks 
Overcoats Gloves 
Leggings Ties 
Sarraoke bags Hoods 


Immersing in boiling 
water for 1/2 to 
1 hour3 


Laundering by etandard 

method 
Dry cleaning 


Protective ointnent 
Aeration 


Cotton can withstand more 
severe procedure than wool, 
which tends to ehrink* 
Special care should be given 
to seams. 


Concrete^ 


Roads 

Buildings 

Pillboxes 

OuQ en>laeea*nta 

Tank ooataolea 


Bleaoh^ 

Slurry 


DANC solution^ 


Covering with earth? 


See notes for brick or atone. 


Carth^ 


Hoada 

Chin e^plaeeaenta 
BlTO«mo areas 
Pathwiqra 
Bomb oratera 


Bleaob^ 


Slurry 


Covering with un- 
contaJnlnated earth 

Scraping off 3 to 
^ in. of top layer 

Weathering 

Fire 




aiase 


Vlndovs 

Lensee 


DANC solution'^ 


Washing! 


Blotting off surface 




Grass and low 
Tegetatlon^ 


fields 
Open terrain 


Bleach^ 
Slurry 


Fire 


Covering with earth 

Scrsping off 3 to 

^ ^OP 8011 




Zapeneable 
fabnoa 


Aprons 

flaeproof curtains 
Impermeable olothlng 


lonerslng In boiling 
water for 1/2 to 
1 hour 


Slurry 
Washing 


Weathering 




Leather 


Shoea and other itens 


Immerilng in water 
at 120O F for 
k houra 


Aeration 

DANC solution'^ 


Blotting off aurfaoe 


Complete decontamination not 
always achieved. Do not 
wear next to eian. Uee 
neat' 8-foot oil or pro- 
tective dubbing after de- 
contamination. 


Hetala (bare) 


Polished and working aetal 

Mese gear 
Canned ratlona 


Ifaahing^ 


DANC solution'*'; then 

cleaning and oiling 
Solventa 


Aeration 


Bleach and slurry are effective 

but severely* corrode most 
metals. 


Painted aurfacee^ 


Vehicles 
Equipment 
Buildings 
Boxes 


DAMC Bolution'^ 


Slurry 
Washing 
Solvent 


Blotting off surface-^ 


DANG will soften or remove 
paint. Slurry should be 
allowed to remain 6-2k hourew 


Plaster^, 
Plastloe^ 
(Opaque) 


Building Interiora 
Insulation 
TelephoHee 
Panel boards 


Slurry 

Slurry (carefully) 


Aeration 
Vaehing 
Weathering 


Weathering 


Plastics vary greatly. 
Usually cannot be steamed. 


Plaatioa^ 

(tranaparent) > 


Airplar.e canopies 
Qllder noses 


Daahing 


SolTent 


Blotting off eurface 




Rubber (natural 
and ayntbetlo) 


Gloves Hose 
Boots Mats 
Tiros Insulation 


Imraersing In boiling 
water for 2 to 3 
hours? 


Slurry 


Protective ointment 


'For gas masks use protective 
ointment immediately; apply 
outside and inelde. Wash 
eyepiece B with oi eoap. If 
heavily contaminated, burn 
or bury. 


Faoepiecea and other rubber 
artiolee ooming in direct 
contact with the skin. 


water for 6 to 8 ^ 
hours 7 


Sand^ 


Beachee 
Deserts 


Bleach 


Slurry 


Covering 

Scraping off 3 to 

^ in. of top layer 
Weathering 
Fire 


Most chemical agents pene- 
trate more than 2 Ir.ches, 


Undergrowth and 
tall graaal 


He adorn 
Junglea 
Foreeta 


Slurry 
S]q>l08ivea 


Fire 

Exploding bleach 
druna. See Fig. 10 


Weathering 


Decontaminate extensive areas 
only as last resort. 


Wood 


Buildinga 
Bozea 
Cratea 
Qunatooka 
Tehiole bodlea 


Bleach 
•Slurry ■'• 

InuDerelng In boiling 
water for 1/2 to 
1 hour3 


DANC solution'^ 


Fire? 


Allow decontamlnant to remain 
on surface to neutralize 
escaping vapora. 



Aerate after treatment. 

When liquid contaminant is viaible and personnel are nearby, dry mix should be uaed. 
h.t applicable. 

Do not use DANC solution for decontamination of G-eeries war gases. 
^For cottons, water must be made alkaline (2 ounces of washing soda to 10 gallons of water). 
Take oare to keep blaaeh off fabric side. 

Length of treatment dependa on amount of contamination, thieknesa of rubber, and future use. 



4g 



-100 yd 







50 


yd 


1 

10 y.i 




Figure 10 

Emplacement for distributing bleach by detonation 



(Reprinted from Department of Army Technical 
.Manual TM 3-220, "Decontamination. ") 
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seats are heavily contaminated, do not sit on them tintil thorough decon- 
tamination is possible » Use improvised seat covers • Gasoline is not 
generally satisfactory for the treatment of fabrics, leather, or rubber, 
but it may be employed to dissolve a war gas on metal. Do not use DANG 
solution on electric viring. 

As^ soon as the interior of a vehicle is decontaminated, apply DANG 
solution to door handles, hood, windshield, and other surfaces that person- 
nel may touch or from which drops of blister gas may be blown. Apply DANG 
solution first to the upper siorfaces and progressively to lower ones* If 
it is found necessary to change a tire or make minor repairs, before com- 
plete decontamination can take place, swab the affected parts repeatedly 
with gasoline or vripe with earth. 

G6.03 Final Decontamina tion 

When the situation permits, decontamination squads can complete the 
decontamination, if necessary, as follows: 

Use slurry or earth-bleach mixture to cover the ground on which 
contaminated vehicles are to be treated. 

Remove dust and mud from the vehicle bj scraping and washing with 
soap and water to remove any contaminant that may be clinging to the dirt. 

Spray with DANG solution any areas that remain contaminated; then 
scrape and repaint or oil. Use a commercially available alkali, such as 
caustic soda, lime, or soda ash, instead of DANG solution if the contami- 
nant is one of the G-agents. GUNK is useful in cleansing greasy deposits 
that have become contaminated. (See Table 10.) 

Use the 3-gallon apparatus to spray tarpaulins with DANG solution* 

Treat contaminated wooden surfaces with sli:irry. Leave slurry on 
surfaces from 6 to 24. hours, the length of time depending on the type of 
contamination, and then wash clean with soap and water. If necessary, 
repeat this process. 

Swab several times with gasoline those surfaces of the engine that 
remain relatively cool after the engine has become heated. Very little war 
gas remains on the surfaces of an engine that has become heated. 

If regular decontaminants are not available, almost all war gases 
on contaminated vehicles can be removed by repeated scrubbing with mud, 
followed by a thorough rinsing. Even dry sand or earth will absorb con- 
siderable war gas. Such treatment, followed by exposure to wind and svin, 
will eventually free a vehicle of contaminant. 

Even after decontamination is apparently complete, the danger of 
residual contamination remains, particularly with Lewisite. Every pre- 
caution shovild be observed and tests should be conducted to assure complete 
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decontamination* 

For details regarding the decontamination of other types of equip- 
ment, see Department of Army Technical >ianual TM 3-220, " Decontamination 

Section 7. DECONTAMINATION OF FOOD 

07.01 Inspection 

It may be desirable in certain military situations to decontaminate 
food. It must be inspected and approved by a mediccuL officer before use. 
The food testing and screening kit is used to check food for contamination. 
Rations that are well packaged and protected or otherwise unharmed may 
frequently be salvaged. 

07.02 Decontamination 

Table 13 outlines most suitable decontaminants and procedures to be 
used on food contaminated id.th the more common war gases. For additional 
details regarding the decontamination of foods, see NavMed F-1328, "Treat- 
ment of Chemical Warfare Casualties," or Department of the Army Technical 
Manual TM 3-220, "Decontamination." 

07.03 Destruction of Unusable Items 

Destroy, preferably by burning or by burying, food that can not be 
reclaimed. 

Section 8. DECONTAMINATION OF WATER 

08.01 Inspection 

Whenever positive tests are obtained with the Water Testing and 
Screening .Kit, the water id.ll be considered contaminated. (See Table 4.) 
Only tests made prior to chlorination, or when residual chlorine is near 
zero, are valid. In cases where treated water is suspected of contamina- 
tion, a test for chlorine residual is indicated prior to use of testing 
kit. When Crater is contaminated and does not pass the screening test, 
every effort should be made to locate another source of supply of \incon- 
taminated water, as the decontamination operation is slow and difficult. 
If uncontaminated water is not available, the contaminated water shoiild be 
treated by persons specifically trained in water purification, utilizing 
the processes outlined below. 

08.02 Equipment 

Where established treatment plants, incltiding tanks, filters, pumps, 
and chlorination equipment are available, the recommended procedures for 
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Table 13 



DECONTAMXHATION OF FOODS 



CHEhaCAL AGENT 


CONTAMIMATION 


DECONTAMINATION PROCiiDURE 


Lewisite (L) 

Ethyldichloroarslne (ED) 


Vapor 

Ught liquid 

Heavy liquid 


Aerate and rinse 

Trim or peel; otherwise^ 

destroy 

Destroy 


Mustard gases (H, HD, HN, 
HQ, HT) 


Vapor 

Ught liquid 
neavy uquxci 


Trim fatty poi^tions and 

aerate remainder 
Trim outside vher^ pos- 

fli hi A ATlfl 1 1 TV Wfl^.AT* 
S9JL. UJ.^ CLUVX i^/XX Mai WCl Vv3X 

to which baking soda has 
been added in the propor- 
tion of 4- table spoonfuls 
per gallon. (Roasting 
and frying do not destroy 
the contaminant) 
ues uToy 


Chloropicrin (FS) 


Vapor 

T 4 M««4 A 

JUiquXu. 


Trim contaminated portion 
Destroy 


Phosgene (CG) 


Vapor 
liquid 


Aerate for 24 hours or boil 
Destroy 


G-series war gases 
(OA, GB, GD) 


Vapor or liquid 


Destroy 


Adamsite {IM) 
Diphenylchloroarsine (DA) 


&ioke particles 


Trim contaminated portion 


VOLVO vSJ^llsflMJLKM 

solution (CNS) 


Vapor 
liquid 


Aeraoe 

Trim or destroy 


Titaniiam tetrachloride (EM) 
Sidftjr trioxide- 

chlorosulf onic acid 

mixture (FS) 
HC mixture (HC) 


anoke particles 

Light liquid 


Air and wash with water to 
which hfl.lc5_ni7 » sod a hAS 

been added in the pro- 
portion of U tablespoon- 
fuls per gallon 


White phosphorus 
(WP, PWP) 


Smoke particles 
Unburned parti- 
cles 


None required 
Destroy by burning 



(Adapted from Dept. of Army Technical Manual rA/J-220. j 
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the treatment of large Yolvmes of water may be followed. If such equipment 
is not available, treatment of small amounts of water in Lyster bags or 
other similar containers may be accomplished as outlined in paragraph C8.08. 

08.03 PmnpiPg 

In the process of decontaminating water, the intake of the pump used 
to remove water from the source should be placed at an intermediate level. 
The pump intake should be in such a position as to assure a minimum of 
disturbance of the surface water and no disturbance of the water at the 
bottcaa. 

08.04 Testing 

A quantitative analysis is made with the Water Testing Kit, Poisons, 
Treatment Control, by a responsible officer. This kit has recently been 
developed by the Department of the Army Chemical Corps; as soon as it is 
available for use, Appropriate information will be distributed for inclusion 
in this publication. 

08.05 T.im-i tationa 

The treatments outlined below are effective for CW agents only and 
will not remove pathogens normally found in the raw water. Therefore, 
chlorination and filtration are required after treatment of chemical agents. 
These proposed treatments should not be considered effective for either 
radiological or biological contamination. 

08.06 Treatment for Other Than G~Agents 

For the treatment of large volumes of water found to be contaminated 
with other than G-agentc, the following procedure is recomniended ; 

1. The contaminated water is treated with activated carbon (200 
mesh) in the following doses: 

For Lewisite--30 ppm {l/U lb per 1,000 gal) carbon for each ppm 
of Lewisite. 

For mustard--30 ppm (lA lb per 1,000 gal) carbon for each ppm 
of mustard. 

For nitrogen mustard--60 ppm (l/2 lb per 1,000 gal) carbon for 
each ppn of nitrogen mustard. 

It is desirable to mix the predetermined amount of activated carbon 
with several gallons of water before it is dumped into the tank and then to 
fill the tank with contaminated water. 

2. The carbon and contaminated water are mixed by recirculation to 
assure complete adsorption of the chemical agent by the carbon. The amount 
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^ of water that can be treated at one time will be governed bv the capacity 
of the pump used for recirculation, and should not exceed \/2 the hourly 
capacity of the pump. The mixing time should be at least 20 minutes or 
the time required for recirculation of the water twice, whichever i-^ the 
longer. Hand mixing with paddles in a large tank will not usually kve 
adequate mixing, ^ 

3. After the carbon and water are mixed, add alum and sufficient 
soda ash for good coagulation. The amount of alum reqtiired wi]l depend on 
the h of water being treated. A requirement of 175 ppm (1-^ lb per 1,000 
gai; would not be unusual. Regular procedures and equipment for coagila- 
^!'^■^Ti will be suitable for this operation. The settling time 

shoul.d be not less than 1 hour. It should be noted that sludge from this 
°°^'"^f^"a*^<i should be handled as such. It is suggested 
that this sludge be pumped into a shallow pit and covered with earth. 

. ^* J"^® supernatant water is then filtered through the filters at 
their normal rate, or preferably a little slower. 

^C-. ^® fP^^ered water should conform to the following conditions 
-before chlorine ti on t Mustards, not more than 2 ppm 

Lewisite (arseni.cals), not more than 20 npm 
pK, above 5 

Chlorine demand, less than 5 ppm 
No chemical odor or taste 

G8.07 Treatment for Nerve Gas Contamination 

.r?+>, +v,^°'^ °f large volum.es of water found to be contaminated 

with the nerve gases, the following procedure is recommended: 

r>r,n, ^{'/oT^l Contaminated water is treated with soda ash at the rate of 
5 ppm (1/2^ lb for each 1,000 gal) for each ppm of nerve gas. After the 
soda'Sr^s I^P^^i"^^? the treatment tank, the proper amount of 

soda ash IS added by submerging it in a wire basket. (See subparagraph 2 

?imJT^ "'^""'^ ^""^^ °^ ^^^^"^ *° ^''^^^^^ 

2. The soda ash and contaminated water are mixed by recirculation 
to assure equal distribution of the soda ash, as outlined above for the 
carbon treatment. The mixing is continued ur.til tests indicate that the 
residual agent concentratipn is near zero. This will be effected when the 
pH is above 9. Normally the mixing will require about an hour. If the 

?"inn '^^P^ "^^^ ^l°"ly»' another dose of 5 ppm (1/2^ lb 

per 1,000 gal) for each ppm of nerve gas should be added. 

of ?: reduction of and for coagulation. Because 

^Lln ir""'^'?? ^ °- that usually employed for 

""^^ ^ ^^^'^^ about 240^ppS (2 S 

h f^^ Lf^'^ required. Normal procedures and eqSpment 

may be used m adding alum and in the coagulation, settling, and filtJation 
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of the water. 



After filtration, but before chlorination and use of the water, 
quantitative water tests should conform to the following conditions: 

Nerve gas concentration, not more than 0.5 ppm 
pH, above 5 

Chlorine demand, less than 5 ppm 
No chemical odor or taste 

5. In the case of "GA" contamination, aeration of the treated water 
alter chlorination is required to release from the treated water cyanide 
gas formed by the above treatment. This aeration can be accomplished by 
recirculation of the treated water through any nozzle that will disperse 
the stream of water in the air. If sufficient dispersion is not obtained 
With available nozzles, the stream may be directed against a suitable baffle 
for additional dispersion. The release of the cyanide gas will require l-A- 
hours or 6 recirculations, whichever is the longer. Generally, equipment 
to test for cyanide will not be available; however, if the aeration pro- 
cedure is carefully followed, the treated water will be safe for limited 

C8.08 Treatment in Lvster Ba fra 

When water purification equipment is not available, small volumes of 
water can be purified l^y using two Lyster bags. The following procedure is 
recommended: *^ 

1.^ If testing equipment is available to identify the contaminating 
agents and to determine their concentrations, activated carbon in the 
k!^^!!'/*''®?.-*^^!' specified above for nerve gases, should 
be added to the water in one Lyster bag. If the identities and concentra- 
tions of contaminants are unknown, two pounds of activated carbon and two 
ounces, of soda ash sho\ald be added to the water. 

V The mixture should be stirred for. 20 minutes. Wooden paddles 

for hand stirring are suitable for this operation. 

I, or more, of alum should be dissolved separately in a 

small volume of water and then added to the water in the Lyster bag to give 
optimal coagulation. ^ ^ 

U. After a thorough, but gentle mixing, the solution should be 
allowed to coagulate and clarify ly sedimentation for 30 minutes. 

5. The supernatant water should then be siphoned to another Lyster 
bag, preferably through a filter. jro «x- 

6. After tho water in the second Lyster bag has been tested to 
assure that it meets the requirements specified above and that it gives 
negative tests with the water testing and screening kit, it must then be 
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PART D. BLEACH SDEVEILLANCE 



Section 1. STORAGE, SAMPLING, AND AHALTSIS 



Dl^Ol Storage Areas 

Bleach should "be stored In the open, shielded from the oun and 
rain hy a shed, roof, or similar cover that is open on the sides. It 
should never he stored near ccmbiistihle material or meteJ. equipment 
that vill he damaged loiy corrosion. 

Dl»02 IhsT)ection 

1. Corroded Containers ♦ A periodic Inspection should he made 
of all stores of hleach, and the drums that show serious corrosion 
should he surveyed. Small rusty areas on the containers should he wire 
hrushed and then coated vith acid-resistant paint. Drums that are 
found to *he generating heat should he removed from the storage area and 
surveyed. Incipient fires should he smothered with dry sand or carhon 
dioxide and, the heated material removed from the storage area when cool. 
The iise of water is to he avoided except to protect structures and pther 
supplies in case of major fires. 

2. Bulfled Containers . Containers that are hulged should he 
punctured to release the gas pressure, and the punctures should he 
closed with wooden plugs or high melting asphalt. Plugged drums should 
never he shipped. 

DI.05 Sampling Procedure 

1» Selection of Sample . Because there may he considerahle varia- 
tion in the quality of hleach in any lot or even in a single contain- 
er, extreme care should he taken to ohtain a representative sample for 
analysis. The following tahle shows the number of containers to he 
sampled In various size lots: 



2. Collecting Device . A convenient thief tuhe for ohtgiining 
samples is a piece of standard l-tnch pipe ahout 5 feet long, the lower 



Containers 
in a lot 



Containers 
to he sampled 



Up to 100 
101 to 200 
201 to 500 
501 or more 



5 
6 
8 
10 
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half (18 Indies) of which Is cut away to the extent of I/5 of the cir- 
cumference. The lower end of the tuhe should he pointed throughout its 
circumference to facilitate its passing through the hleach. 

5. Taking the Sample . To take a sample of the bleach, the thief ♦ 
tuhe is thrust at least half way into the container in a line parallel 
to the sides. The tuhe is then withdrawn from the container and the 
bleach adhering to the cut-away section of the pipe is removed for sam- 
pling. A pound of the bleach should be talcen from the near side of the 
container and another pound from the center. These two one -pound por- 
tions should be thoroughly mixed and half a pound of this sample taken 
and immediately placed in a wide-mouthed glass -stoppered bottle, which 
should be securely stoppered as rapidly as possible and sealed with wax 
or paraffin. This procedure is to be repeated for each of the containers 
selected for sampling. 

Bl.Ok Analysis 

A rapid nethod for estimating the available chlorine in bleach 
is given below: 



1. Beafients Required . 

(1) Potassium iodide (Kl). 

(2) Hydrochloric acid (20-percent solution). This may be 
prepared by diluting 2 parts of concentrated hydrochloric acid with 8 
parts of distilled water. 

(5) Sodium thiosulfate solution (l Normal). A 1 Normal solu- 
tion may be prepared by dissolving 2k& + 0.2 grams of sodium thiosulfate 
(Na2S205.5H20) in distilled water and diluting to a total volume of one 
liter in a volumetric flask. 

2. ApT>aratus Required . 

(1) Balance — a torsion balance, or the equivalent, capable 
of accurately weighing to i 0.1 gram is satisfactory 

(2) 600 ml beaker 

(3) 1 liter volumetric flask 
(k) 50 ml burette 

(5) 500 ml Erlenmeyer flask, preferably glass -stoppered 

(6) 100 ml graduate 

(7) 1 liter glass -stoppered bottle 
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Procedure . 



(1) 5 + 0.1 grams of a vell-mixed saiople are weighed Into a 
500 ml Erlenmeyer flask (preferably glass -stoppered). 

(2) Approxljnately I25 ml of distilled water are added to the 
flask, rinsing down any of the Baii5)le adhering to the neck and sides. 

(5) Approximately 5 grams of potassium iodide (Kl) are added. 
The flask is stoppered and shaken. 

(U) 75 ml of 20 percent hydrochloric acid are added slowly 
with vigorous swirling of the flask. To prevent loss of chlorine it is 
Important that the reagent be added slowly. 

(5) The solution is titrated with 1 Normal sodium thiosulfate 
solution, swirling the flask continuously and occasionally stoppering and 
shaking the solution vigorously. The end-point is indicated by the dis- 
appearance of the yellow iodine color. 

DI.05 Evaluation ^_ , 

1. Calculations . The following formula is used: 

^ ^ n.-. . ^ sodium thiosulfate x O.O55 x 100 

Percent available chlorine ■ — r ~ 

5-0 



2. Accuracy of Procedure . The procedure described above for es- 
timating the aiaount of available chlorine In bleach gives resiilts that 
are accurate to + 2 percent, that is, the analysis of a sample of bleach 
containing 50 percent available chlorine will give a value between 29. If 
percent and 5O.6 percent. 

5* Chlorine Eegulrement . When available chlorine is less than 
10 percent, the bleach should be withdrawn from stock and surveyed. 



Section 2. DISPOSAL OF BLEACH 

D2.'01 Recommendations for Demilitarization 

Surplus quantities of serviceable bleach can be used commerciaJLly 
and should be sold. When the bleach is off -color, or cammercially un- 
serviceable, it has a limited market and may be destroyed. The following 
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field uses are suggested for unserviceable "bleach or surplus stocks that 
have not been sold: 

(1) Laundry operations 

(2) Disinfect€uit and deodorant 
(5) Field latrines 

{k) Training purposes 

D2.02 Disposal 

1, Methods , 

^* Dispersion , One method of disposing of bleach is to 
scatter it on the surface of any ground that is not to be used for agri- 
cultural purposes. This should be done on a rainy day to prevent the 
bleaching powder from blowing away. The action of a few rains will ef- 
fectively remove the chlorine, 

b. Burial , Another method of disposing of bleach is by 
burial. The pit should be deep enough so that the top layer of the ma- 
terial will be at least three feet below the surface of the ground, 

2, Disposal Limitations , The TnaYlmuTn quantities to be disposed 
of at any one time are: 

(1) By dispersion — 5OO pounds an acre 

(2) By burietl —dependent on location 

Protective Equipment , Protective masks should be worn by all 
personnel engaged in disposal operations. 
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PAET E. BTCENDIAET ACaSHTS 
Section 1. GENERAL 

Incendiar y Agents as Offenelve Weapons 

, , ^ ^o^al)le Form of Attack. One probable form of attack that 

might be expected to be eaplojed. by an enemy against a shore station Is 
the combined use of Incendiaries with high explosives and/or persistent 
gases. (See Table 2, page 8, and B1.02.) The particular form of incen- 
diary agent of most concern to shore stations is the incendiary bomb de- 
livered by enemy aircraft. 

2. Objective. The primary objective In the use of Incendiary 
agents in warfare is the destruction of residential and commercial 
buildings, industrial installations, aimmmition and fuel dunme, crops, 
and other military targets bf strategic or tactical importance. 

■ 5. Other Uses for Incendiary Aff.n+.«- in addition, incendiaiy 
agents may be used in sabotage activities or as antipersonnel weapons. 
Antisabotage defense, which is a highly specialized sphere of activity, 
will be considered in another defense publication. The various types of 
incendiary agents designed as antipersonnel weapons are for use primarily 
by field forces in combat and are not likely to be encountered in the 
defense of shore stations. 

^ ^' fi-zf of Incendiaries . Incendiary bombs may range in weight 
from 2 pounds to 500 pounds, the heaviest bonibs being normally used 
only for special targets requiring high penetrating power. The struc- 
tural recommendations contained herein for the prevention of bomb per- 
foration are limited to protective measures against Incendlaiy bombs 
Tci?t^ approximately 2 pounds. It is not generally considered econom- 

El. 02 Deacrlptlon of Incendiary Agents 

,moT, ^ J^+r^^*"^ materials or substances that generate heat 

oSn«?^J^ to air, to cause the ignition of other 

combustible materials in the immediate surroundings. Four principal 

i?5eSv1I ^f^^^^^f offensive military purposes a^e desSibed 

Drieriy in the following paragraphs. 

^; Thermite (S;ymbol TH). Thermite is an Intimate mixture of iron 
oxide and powdered aluminum. When ignited, this mixture reacts chemicaSjr 
to fonn molten iron, which serves as the incendiary in igniting adjacent^ 
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combustible materials. The. chemical reaction is "both rapid and violent 
and is not dependent upon a supply of oxygen from the air. The mixture 
hums at a very high temperature (approximately k,000^ F) with a char- 
acteristic orange glow. Thermite is used chiefly as a primer to ignite 
magnesium alloy hombs ftr>fi not as a direct incendiary agent. 

2. Magnesium (Symbol TH) .* Magnesium is one of the most satis- 
factory of all Incendiary agents. As a solid alloy, magnesium is used 
to form the case, or container, of small bombs. The priming mixture in 
the bomb, usually thermite, ignites the magnesium case, which will bum 
from 8 to 10 minutes at approximately 5^600^ F, giving off an intense 
white glow and emitting a harmless white smoke. 

Powdered magnesium jnay be used as an ingredient of gel mixtures 
for large incendiaries. 

5. Vhite Phosphorus (Symbol WP) . White phosphorus is a white 
or amber nonmetallic solid that ignites spontaneously on exposure to air. 
Because of its inflajnmable characteristic, phosphorus can be used ef- 
fectively in munitions containing an explosive or burster charge suffi- 
cient to rupture the container and disperse the pellets of phosphorus 
over a considerable area. Phosphorus has a comparatively low combustion 
temperature; however, it is sufficient to set fire to easily combustible 
materials, such as dry grass, ripe grain, brush, and thatch or wood shingle 
roofs. Phosphoms bums with a bright yellow flame, emitting a dense white 
smoke. 

, k. Gasoline Gels (Symbols NP and IM) . Gasoline gels are formed 
by adding a thickening a^ent to gasoline. The thickened gasoline then be- 
comes more effective as an Incendiary agent because of its slower burning 
properties and its ability to adhere to surfaces. It bums with great in- 
tensity and will readily ignite any adjacent combustible material. Gas- 
oline gels bum with a characteristic yellow flame and produce a black 
smoke. 



Section 2. PROTECTIVE MEASURES 



E2*01 General Planning 

To be militarily effective, an incendiary attack must destroy the 
firefighting defenses. Therefore, the effectiveness of any plan for de- 
fense against an incendiary attack is dependent upon: 

1. The accoii?)lishment of protective measures to reduce the vulner- 
ability of structures to fire damage. 
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the small (2-pound) incendiary "bomb. Various roofing materials capable 
of such resistance, and the thickness of each, are given in Tahle l8. 

Tahle 18 



Eoof ing Materials That Will Prevent Perforation 
hy 2 -pound Incendiary Bombs 



Type of Roof 
or Surface 


Material 


Thickness 
( inches ) 


Weight 
(pounds per 

BQ ft) 


Horizontal 


Reinforced concrete, U,000 


3 1/2 


kh 




psi 


5/16 




II If 


Mild steel plate 


7.7 


11 II 


Wood 


6 


17 


II It 


Concrete on l/8-inch 


1 


17.6 




steel plate 






Pitched 


Concrete on 2O-0age 


1 lA 


20.5 


(approxima- 


corrugated metal 






tely 2 on 5) 








II It 


Concrete on 2i|--gage 


' 1 3/i^ 


26 




conjugated metal 






II II 


Gypsum, not reinforced. 


3 


20 




5,200 psi 







It vill not be genexally practicable or economical to provide roofs 
that are capable of withstanding perforation by heavier bombs; therefore no 
specifications for such roofs are contained in this publication. 

Figure 11 illustrates several types of roof construction, arranged in 
the order of their relative resistance to perforation by a 2-pound incendi- 
ary bomb, the terminal velocity of vhich is approximate: y 500 feet per second, 

2, Materials , All materials used in new construction should be fire- 
resistant whenever possible. Structural timbers should be pressure inrpreg- 
nated with f ire-retardant chemicals 

5. Water Supply . Water supply systems should be adequately looped 
and valved in accordance with current design standards. Vital areas should 
not be dependent upon a single primary main. An adequate reserve of secondaiy 
water supplies should be provided for use in the event of failure of the 
primary supply. (See Design Criteria for Water Systems, May I9U8.) 
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No. 




No.2 



No.3 



No.4 



H O 

o B 



6" concrete 
As=0.642 sq In. per ft 
temp As= 0.20 sq in. 
per ft 



Max test velocity ^ 730 ft /sec 




5" concrete 
As=0.5l4 sq in. per ft 
temp As= 0. 20 sq in. 
per ft. 



Max test velocity- 5 1 6 ft /sec. 




6" laminated wood 
similar to mill const 



Max test velocity - 459ft /sec 




APM floor section 
18/18 gage, 2 layers of 
r'celotex applied witti 
hot ospholt with4«^ly 
15-year built-up root. 



Max test velocity -449ft /sec 



No. 5 




4" concrete 

As = 0.385 sq in. perft 
temp As=0J5sq in. 
per ft 



Max test velocity -414 ft /sec 



No. 6 



1 2" steel roof deck 
20gage l" insulation 
applied In hot asphalt 
with 4-ply I5»yr 
built-up roof 




Max test velocity -368ft/sec 



Not 




Tile coffer slab 
2" concrete on 
8"xl2"xl2" tile. 



Max test velocity -312 ft /sec 



N0.8 




3.5" concrete 
As = 0. 321 sq in. perfl 
temp As= O.I25sq in. 
per ft. 



Max test velocity - 31 6 ft /sec 



ro 



Figure 11 

r 

Eoof construction resistant against perforation by 2.2 lb incendiary bombs 



U. Fire Protection , Fire walls and sprinkler systems should "be in- 
stalled in new structures as required "by current design standards, (See 
Design Criteria for Firef ighting Facilities, January 19^9^ and Design Cri- 
teria for Fire Prevention and Fire Protection for Structures, April 19^9* ) 

5. Power. Dual power sources should "be provided for water puDips, 
telephone exchanges, fire alarm systems, and. other essential services. 



Section INCENDIAEY DEEEKSE 



E5.OI General 

In the event of an incendiary attack at or near a naval station, the 

regular fire departn^nt personnel must concentrate their efforts on con- 
trolling the larger secondary fires to prevent their spreading and causing 
further destruction. Therefore, a special self -protection fireguard service 
is essential to detect and extinguish the many local fires caused by the 
incendiaries. 

E3.02 Defense Organization 

1. General . The particular requirements of each station will deter- 
mine the number of fireguard posts and mobile firef ighting units to be es- 
tablished for defense against an incendiary attack. Preferably, fireguards 
and auxiliary firef ighting units should be a part of the station's estab- 
lished disaster organization. 

2. Fireguards . In general, it is desirable that a fireguard post 
be set up for each 8,000 square feet of floor or roof and that It be manned 
by at least two, and preferably three, men. The special duties of fire- 
guards are: 

(1) To man the fireguard post during an ed.ert or attack. 

(2) To locate and extinguish incipient fires In their 
assigned area. 

, (5) To report to higher authority when they are unable to con- 
trol a fire. 

5. Auxiliary Firef ipjhtinp; Units . Mobile auxiliary firef ighting 
units should be established to supplenent the regular fire defenses. These 
auxiliary units should be dispersed so that not more than one would be dis- 
abled by a single high-explosive bomb hit. A minimum distance of 5OO feet 
between units Is considered desirable. 



Change 1 

1 Nov 1952 TP-PL-5 Eev. 



55(e) 



E5,03 Training 

Personnel who serve as fireguards or auxiliary firefighters will re- 
quire a mlntmum of training in firef Ightlng techniques. This should in- 
clude practical drills in recognition and extinguishment of the various 
types of Incendiaries as veil as the operation of portable and molDile fire- 
fighting equipment. 

Ej.Olf Equipment 

1. Fireguard Post Equipment . The following equipment is suggested 
for each fireguard post: 



Quantity 


Item 




1 pair 


Leather mitts 


&57-M-399 


1 pair 


Colored seifety-glass goggles 




1 


Protective helnet 


G57-H-625 


1 


Hand shield (Figure 12) 


None 


1 


Military gas mask 


None 


3 


Water buckets 


G42-B-25520 


1 


5-gal Erbinguisher with pmnp 


G58-E-227-65 


1 


Long -handle square -nose shovel 


G41-S-5250 


1 


Fire axe 


G41-A-1310 


2 


Hand lanterns 


ai7-L-7590 


.1 


5-pound package of Copper 





sulfate 



50 gal Water 

2* Mobile Fi ref irfating I6iit Equipment s Tfa© following equipment is 
suggested for each mobile firef igjitlng unit: 

^^^^'*^i-'^y Item Stock Number 

1 500-GPM 14o"bile pumper Kew unit under 

developiqent 
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Quantity 
2 

500 ft 
2 

200 ft 

2 

1 

1. 

1 

1 

1 

1 

1 

1 

2 
2 
6 
2 

2 
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Item. Stock Uuinber 

10- ft lengths k^-la. Hard None 
suction hose with one 

strainer 

2j-ln» Double -jacketed, cotton G33-H-273 
ruhher-lined hose 

Three -position nozzles for 58-N-IO9-95 
2^- in. hose 

l|--in. Double -jacketed, G55-H-270 
cotton, ruhber-lined hose 

Three -pes it ion nozzles for 58-N-IO9-8O 
1^-in. hose 

Shut -off wye (If in. to 2| in.) 58-W-4012 

Shut-off wye (2^ in. to 1^ in.) 58-W-Uooo 

2|-in. Double male coupling G55-C-598 

2|-in. Double female coupling G35-C-596 

l^-in. Double male coupling G55-C-397 

11- in. Double female coupling G33-C-595 

Adapter (if threads on activity's 
equipment are a different stand- 
ard than those on nearby public 
equipment) 

2^-in. Burst hose jacket G33-J-IO 

2^-gal Foam-type extinguisher G58-E-212 

5 - gal Extinguishers with pun^) G58-I-227-65 

Collapsible canvas buckets None 

6- ft by 6-ft Asbestos blankets, G32-C-I918 
(made up from stock material) 

100-ft lengths of ^/k-in. Eope 2I-R-808 
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Q^^<tn-hi-fcy Item Stock Huaiber 

1 20-ft Eiteneion ladder (unless 

ladders are veil distributed 
in yard) 

1 Hose spanner G41-W-325O-5O 

1 Hose spanner, 2| in* to If In. 055-S-lf7 

1 Standard fire department first- None 
aid kit 

1 pair Lineinan gloves G57-G-255O-5OO 

1 T-¥rencli for gas valves and cocks G41-W-267I-20O 

2 Hydrant vrenches None 

1 10-it Pike pole Glfl-P-23(A 

1 Crovl)ar GlH-B-175 

1 Fire axe GJil-A-ljlO 

1 Chopping axe, single bit Glfl-A-1277 

2 - Lcog-handle, flat, square-nose Glfl-S-5250 

sIiGivels 

1 Hand saw GM-S-I88 

5 Storage battery hand lanterns GI7-L-7765 

1,500 ft 2|-in. Double -Jacketed, cotton 
rubber-lined hose, spare, 
stored in 500-ft coupled lengths 
on hose -reel carts or wagons 

Section k. EXTIBGDISEIIIG mGEKDIARr FIRBS 
Elf. 01 General Considerations 

Effective protection against serious dainage by fire from incendi- 
aries or from secondary causes is possible when defense measures insure 
the application of Imnediate and appropriate firefij^tlng techniques. 
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Speed is an oBBentlal element in successful f iref ightlng. The recannnsnda- 
tlons and suggestions that follov are intended to suppleansnt, and not be in- 
consist^at vlth^ the Mnnal flre-preTen*iaa ani firef ighting procedures in 
effect throughout the nayal eertahlishSBnt. 

Firef ifijiting should he directed toward the control of fires from In- 
cendiaries. If pronipt and effective measures are t€LlD9n to control and ex- 
tinguish fires resulting from incendiary bombs, no special action will be 
required to deal vith the bcBBhs^ as they vill have usually burned themsleres 
out« 

It is probable that a number of Incendiaries will contain an explosive 
antipersonnel chargs, timed to explode from 1^ to 6 minutes after ignition. 
Such an explosion Is sufficiently violent to cause shrapnel injuries to per- 
sonnel within 50 feet of the bomb; therefore, extreme caution must be taken 
in approaching all incendiary bombs, and. personnel attempting to extinguish 
fires from Incendiaries should take cover behind solid walls or partitions 
if possible. If no shelter is available, the risk must be accepted and the 
f iref ighting undertaken regardless of possible injury* Some firefighting 
methods are suimnarized in the f oUowIner paragraphs. The particular msthod 
to use Is best determined by the local a^fense authority. 

ISh.OZ Water 

TbB best available msthod of extifiguishing most fires is by the. proper 
application of water, regardless of the type of incendiary causing the fire. 
The use of a solid stream of water will enable personnel to attack fires 
from a greater, and therefore safer, distance than If fog or spiay is used, 
and the water will effecttvely extinguish all fires except those containing 
some form of petroleum. 

When water ccmes in contact with magaesium or sodium, it causes 
spattering and minor eacploslons, but the water causes the magnesium type of 
Inceiidlary to burn faster, thereby hastening extlngulfihront. 

During World War II, the laagnepium alloy Incendiary, which was the 
type most cammonly used, was effectively combatted by utilizing sand, 
shovels, and buckets with a layer of sand in the bottom. The bomb was cov- 
ered with sand and then scooped Into the- bucket for removal to a safe area, 
because of the further development of the explosive Incendiary," this rethod 
is now considered to be too hazardous, unless critical equipment or areas 





n be most effectively ex- 
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Hand SrtlngalshgrB ' 

!• Use. Hand extingaiehere, vhen properly and Immediately used, by 
a fire guard, will effect the prcaiQ)t extinguishment of incipient fires that 
seconds or minutes later vould "be out of control. 

2. Disadvantages . Although hand extinguishers may he used to advan- 
tage at times in combatting fires, they eJJL have two common disadvantages: 

(1) They are limited in the quantity or charge that they contain. 
The charge from a single extinguisher will seldom be sufficient to extin- 
guish either the incendiary bomb or the resulting fire. 

(2) They must usually be used too close to the bomb to be con- 
sidered safe. 

5. Precautions . All of the common types of hand extlnguisners may 
be safely used against incendiary fires and b*cobs if the f oUcwlng pre- 
cautions are observed: 

(1) Soda -acid extinguishers should not be used directly on oil, 

gasoline, or magnesium alloy incendiaries. 

(2) Carbon tetrachloride or methyl bromide extinguishers should 
not be used directly on themlte or magnesium bombs. 

(5) Water and foam-type extinguishers are dangerous and inef- 
fective where electrical equipment and sometimes chemical supplies are 
involved. 

Ei^.Ol^ Sand or Other Inert Materials 

Any inert, incombustible material in fine particles or in powder form, 
such as sand, earth, or salt, may be used as an extinguishing agent for bcmbe 
when other means are not available. In order to use sand or similar mate- 
rials on a bomb, personnel will be required to approach close to the bomb; 
but this should be done only when there is reasonable assurance that no ex- 
plosive hazai*d exists and the area or equipment Involved is not cr it iced.. 
To protect firef igniting personnel from heat ajjd sparks, it is desirable to 
furnish them with protective shields similar to the one shown in Figure 12, 
This shield, however, does not provide adequate protection €igalnst shrapnel 
or fragments produced by exploding bombs. 

The use of sand may not always coniS)letely extinguish a bomb. There- 
fore, when time permits, it should be removed and disposed of in some open 
area at a sufficiently safe distance to prevent further fire. 
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FTP 222 

USF 82 

BuDocks 

P-110 
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SR 310-20-3 
SR 310-20-4. 
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SR 310-20-6 

SR 320-5-1 
SR 320-50-1 
AR 850-20 
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FM 3-5 

FM 3-6 

FM 3-70 
FM 3-50 
FM 5-20 
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